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1.0 INTRODUCTION

On December 10, 1987, under BR 46946, EPA issued regulations that outlined procedures for issuing
permits to miscellaneous units that treat, store, or dispose of hazardous waste. Those regulations, which
were codified at 40 CFR part 264, subpart X, created a new category of hazardous waste management
unit (known as the miscellaneous unit or subparhX)uSuch units were defined as those that do not

meet any of the definitions in part 264 of other types of hazardous waste management units. The purpose
of this document is to provide EPA and State permit writers with guidance for reviewing permit
applications and establishing permit conditions for subpart X units.

The primary element of the subpart X permitting regulations requires that the permit applicant perform an
environmental assessment to demonstrate that the operation of the proposed unjirofifidizve of

human health and the environment. The assessment must consider the effects of the proposed unit on air,
subsurface environment, and surface water and soils. The assessment must include information about the
characteristics of the waste totbeated, the design and operating characteristics of the unit, and potential
receptors of releases from the unit. This document identifies the minimum requirements for such an
assessment and provides guidance for evaluating information submitted bygpgrinants.

Although the subpart X permitting regulations rely to a great extent on an environmental performance
standard (i.e., protection of human health and the environment), permit writers should attempt to establish
permit conditions for the unitsdhinclude specific requirements governing location, design, operation,

and maintenance. In general, the best way to accomplish that end is to selectively apply the design and
operating requirements for hazardous waste management units set forth un2ief,mrbparts | through

O, that may apply to the unit under application (§264.601). Such an approach will allow the permit writer
to use permit conditions that have been proven effective, protective of human health and the environment,
and that are lesaiinerable to challenge by permit applicants. Appendix A provides model permit

language for a subpart X permit.

The subpart X permitting process is unique under RCRA because the types of units being permitted may
have obtained interim status as a numbeliféérent types of units as specified in part 265 (e.g., most

units that are eligible to be permitted under subpart X are open burning/open detonation (OB/OD) units,
which would have obtained interim status as thermal treatment units and are curreatingpeder the
requirements of part 265, subpart P).

The general approach for issuing permits to owners or operators that submit subpart X permit applications
is to permit these units as conventional hazardous waste management units whenever ptssiga. Al

not applicable to OB/OD units, this approach is preferred for other types of units because the design and
operating standards contained in other subparts of part 264 are well understood by permit writers and
applicants and are less likely to be tdadjed by a permit applicant as permit conditions than unique

permit conditions developed specifically for subpart X units. Even in cases where a permit writer cannot
permit a unit under the standards applicable to one of the conventional units in parp26a#it writer

may be able to use select design and operating requirements from one or more of these subparts in
developing permit conditions. In many cases, the approach described above will minimize the time and
effort required to issue a permit tgpeospective subpart X unit.

1.1 APPLICABILITY
As of the preparation of this document, 90 percent of the more than 200 units that qualify for permitting

as subpart X units are units at which open burning or open detonation (OB/OD) is conducted. Such units
are used primarily for the treatment of wastegellants, explosives, and pyrotechnics (PEP) that cannot



be managed safely or effectively in other types of hazardous waste management units. However, because
subpart X is an exclusionary category, a variety of treatment and disposal units are carfStieecof

those types of operations that are briefly discussed in the document are carbon and catalyst regeneration
units, shredders, can crushers, and thermal desorption units. A number of innovative and emerging
technologies for the treatment of hazaslatastes also may be considered for permitting under subpart

X.

1.2 PURPOSE OF THE DOCUMENT

This document provides to permit writers guidance for evaluating information submitted by permit
applicants addressing the information requirements specific taubpinits under 8270.23. The

specific information requirements for subpart X permit applicants ensure that the environmental
performance standard will be met, and includes a unit description; information about pathways of
exposure and potential receptaaad, for treatment units, a demonstration of the effectiveness of
treatment. The permit writers then develops permit conditions for the general facility standards in part
264, subparts A through H, as applicable, and the specific standards of subpart X.

Although the subpart X permitting process is unique under RCRA, subpart X permit applicants must meet
the same basic objectives as applicants for permits for other types of units. Permit writers should request
information from applicants to demonstrate @hiance with general standards governing TSDFs and

require a thorough risk and environmental assessment to demonstrate that the operation of the unit will be
protective of human health and the environment. Miscellaneous units can pose unique problems in th
areas of waste characterization, modeling and monitoring of environmental effects, closure, and
corrective action. This document highlights those areas by providing information to assist permit writers
with technical, and policy issues associated witds¢hareas.

1.3 INFORMATION REQUIREMENTS

Subpart X does not specify minimum technology requirements or monitoring requirements for
miscellaneous units. Subpart X specifies an environmental performance standard that must be met
through conformance with apgmaéate design, operating, and monitoring requirements. The performance
based standard addresses the prevention of releases that exceed the environmental performance standard
to (a) the subsurface environment; (b) surface soil, surface water, or wetlah@s) air. The applicant

must demonstrate that the environmental performance standards will be met during and after the active

life of the unit by meeting information requirements specified in §270.23.

Subpart X requires that an environmental assessmdrrisk assessment be performed to meet the

information requirements outlined above. For each assessment, different levels may be needed, depending
on the findings of the initial or screening assessments. If the findings indicate little or no negative
environmental effect or likelihood of release, the permit applicant may submit the initial findings in an
attempt to satisfy the information requirements.

1.4 OTHER GUIDANCE MANUALS

Throughout the document, the permit writer is informed of a variety of gthéance documents that

EPA has developed for other purposes. Much of this guidance will be directly applicable to the needs of
the permit writer and should be evaluated carefully to determine how best it can be used. References used
in preparing the guidece are found at the end of the individual chapters; chapter 8 provides additional
general references potentially useful to the permit writer.



1.5 MILITARY MUNITIONS RULE

Section 107 of the Federal Facility Compliance Act of 1992 added a new subsetd@y) 30 RCRA,
requiring EPA to issue regulations that identify when conventional and chemical military munitions
become hazardous wastes subject to RCRA Subtitle C, and that provide for the safe storage and
transportation of such waste. EPA publishedfitie Military Munitions Rule on February 12, 1997 (62
FederalReqister66226657). This rule directly affects subpart X OB/OD operations in three situations: 1)
use of a product for its intended use, including the OD of bombs hitting the ground, theegilosfves

for mining or road clearing, and the training of military personnel in the OB/OD of military munitions, 2)
the onrange OB/OD destruction of unexploded ordnance (UXO) during range clearance activities at
active or inactive ranges, and 3) the/OB destruction of all munitions and explosives during an
emergency response. In the first two situations the final rule specifies that these materials are not "solid
waste," and therefore the RCRA permitting standards don't apply. In the third cas#lessgafrwhether

the material is or is not a "solid waste," the final rule exempts the emergency OB/OD operations from
RCRA permitting requirements. Except for the training of military personnel in the OB/OD destruction
described in situation one, theswiations apply to nemilitary munitions and explosives also. For all

other noruse OB/OD destruction of munitions or explosives, RCRA permitting or interim status is
generally required. These situations are discussed in more detail below.

1.5.1 Training in Use of a Product

The final Military Munitions Rule, in 8266.202 (a)(1)(i), states that a military munition is not a solid

waste when it is used for its intended purpose, including use in training military personnel in the proper
and safe OB/OD destructimf unused excess propellant or other military munitions as may be required

on the battlefield, and the training of military explosives and munitions emergency response specialists
(i.e., explosive ordnance disposal (EOD) or technical escort unit (TEEQmpeel) in the proper and safe

OB/OD destruction of munitions and explosives. Such destruction training is not a-RQRAted

activity because the material is a product and not a "solid waste." That is, the product is being used to
train personnel in thproper and safe use of the product, as contrasted to destruction of an excess or waste
product in the absence of training, which is a Ra@Rgulated activity.

"Military" is defined in the final rule to include the Department of Defense (DOD), the ABeedces,

Coast Guard, National Guard, Department of Energy (DOE), or other parties under contract or acting as
an agent for the foregoing, who handle military munitions. "Military munitions" is defined in the final

rule to include all ammunition produasd components made or used for national defense and security,
including confined gaseous, liquid, and solid propellants, explosives, pyrotechnics, chemical warfare and
riot control agents, smokes and incendiaries, chemical munitions, rockets, guidedliatid missiles,

bombs, warheads, mortar rounds, artillery ammunition, small arms ammunition, grenades, mines,
torpedoes, depth charges, cluster munitions and dispensers, demolition charges, and devices and
components thereof. "Military munitions" dotrinclude wholly inert items, improvised explosive

devices, and nuclear weapons, nuclear devices, and nuclear components thereof. The term does include
non-nuclear components of nuclear devices, managed under DOE's nuclear weapons program after all
required sanitization operations under the Atomic Energy Act of 1954, as amended, have been completed.

On the other hand, OB/OD destruction of excess propellants or other munitions and explosives in the
absence of training is not a use for its intengleighose, but rather, is treatment of a solid waste requiring
a RCRA permit under part 264, subpart X, or interim status under part 265, subpart P.



Training (as distinguished from waste disposal) may be evidenced by the existence and use of detailed
protocds or training manuals for training military personnel in the handling and burning of unused
propellant, the presence of military trainees, and documentation of the training activities (e.g., number of
personnel trained, date and time of training, milifgeysonnel attandance lists, and the amount of
propellant used in training).

1.5.2 Range Clearance

The final Military Munitions Rule, in 8266.202 (a)(1)(iii), states that the recovery, collection, and on
range destruction of unexploded ordnance and musifimgments during range clearance activities at
active or inactive ranges is included within the use of a product for its intended purpose and therefore is
not a solid waste. Since the material is not a solid waste, a RCRA permit is not requireorfoaritge
destruction by OB/OD.

The final rule defines "active range" as a military range that is currently in service and is being regularly
used for range activities. "Inactive range" is defined as a military range that is not currently being used,
but that is still under military contol and considered by the military to be a potential range area, and that
has not been put to a new use that is incompatible with range activities. "Military range" is defined to
include firing lines and positions, maneuvegas, firing lanes, test pads, detonation pads, impact areas,
and buffer zones with restricted access and exclusionary areas.

The final rule clarifies, in 8266.202(c)(1), that a used or fired military munition is a solid waste, and
therefore subject to tHRCRA permitting requirements, when transported off range or from a site of use,
where the site of use is not a range, for the purposes of reclamation, treatment, disposal, treatment prior to
disposal, or storage prior to reclamation, treatment, or disposal

In the training and range clearance situations (described in section 2.1 and this section, respectively), a
permitted RCRA OB/OD unit may still be used so long as the permit conditions are met.

Regarding the OB/OD of munitions that land-afhge, sethe next section.
1.5.3 Emergency Responses

The final Military Munitions Rule, in §8262.10(i), 264.1(g)(8), 265.1(c)(11), and 270.1(c)(3), states that
immediate responses to actual or potential threats involving explosives and munitions are exempt from
RCRA generator and permitting requirements. Miome-critical emergency responses, however, are

subject to the emergency permit requirements of §270.61. Transportation during an emergency response
to a safer location, such as an open space or EOD rangednént or other means of rendering safe, is
exempted, in §263.10(e), from RCRA transporter/manifesting requirements.

The final rule includes three key definitions pertinent to explosives and munitions emergency responses
that help clarify the scope of thexemption. "Explosives or munitions emergency" is defined as a
situation involving the suspected or detected presence of unexploded ordnance (UXO), damaged or
deteriorated explosives or munitions, an improvised explosive device (IED), other poterphilivee

material or device, or other potentially harmful military chemical munitions or device, that creates an
actual or potential imminent threat to human health, including safety, or the environment, including



property, as determined by an explosivemanitions emergency response specialist. Such situations
may require immediate and expeditious action by an explosives or munitions emergency response
specialist to control, mitigate, or eliminate the threat.

"Explosives or munitions emergency resporisefefined as all immediate response activities by an
explosives or munitions emergency response specialist to control, mitigate, or eliminate the actual or
potential threat encountered during an explosives or munitions emergency. An explosives or snunition
emergency response may includglace rendesafe procedures, treatment or destruction of the

explosives or munitions and/or transporting those items to another location to be rendered safe, treated, or
destroyed. Any reasonable delay in the compleaticam explosives or munitions emergency response

caused by a necessary, unforeseen, or uncontrollable circumstance will not terminate the explosives or
munitions emergency. Explosives and munitions emergency responses can occur on either public or
privatelands and are not limited to responses at RCRA facilities.

"Explosives or munitions emergency response specialist” is defined as an individual trained in chemical

or conventional munitions or explosives handling, transportation, readigprocedures, or destruction
techniques. Explosives or munitions emergency response specialists include DOD emergency EOD, TEU,
and DODcertified civilian or contractor personnel; and other Federal, State, or local government, or
civilian personnel similarlyrained in explosives or munitions emergency responses.

When a munition lands offange, it must be promptly rendered safe and/or retrieved, or if remediation is
infeasible, a record of the event must be maintained as long as any threat remains. R&&Rixecorr

action or section 7003 imminent and substantial endangerment authorities, or CERCLA authorities, may
be used to address the problem, including use-plface OB/OD.

1.5.4 Other Changes Impacting OB/OD Units

8266.203 provides a conditional exemptfoom the RCRA manifest requirements for the transportation
of conventional, not chemical, munitions, from one military installation to an OB/OD facility at another
military installation, but not to a commercial OB/OD facility.

2.0 SUBPART X UNITS

This chapter provides basic descriptions of the more typical units permitted as subpart X units. The
chapter also discusses circumstances when it may be appropriate to permit proposed miscellaneous units
as conventional hazardousste management units.

2.1  TYPES OF UNITS INCLUDED UNDER SUBPART X

2.1.1 Open Burning and Open Detonation Units

Many waste propellants, explosivesd pyrotechnics (PEP), and munitions items are unsafe to treat by
conventional methods of hazardous waste management. Open burning and open detonation (OB/OD)
remain the primary methods of treatment for these wastes.  Currently, research is beinotpddnd
develop alternative methods of treatment for PEP wastes. New technologies are likely to become
available in the next several years, some of which may qualify for permitting under subpart X.

The unit descriptions provided here focus on militaB/@D units, because the majority of the units are



operated by the military. The design configurations and operational standards discussed in this section
will, however, also be used at namlitary facilities. Figure 21 provides a plan view of a typical
OB/OD unit

2.1.1.1 Open Burning: Physical and Process Description

Open burning (OB) is used primarily to destroy propellants, and is generally conducted on engineered
structures such a®ucrete pads, or metal pans to avoid contact with the soil surface.  Such structures
may range in size from 3 to 5 feet wide by 5 to 20 feet long, and are 1 to 2 feet deep. OB pans should be
made of a material sufficient to withstand the burning proeessshould be of sufficient depth and size

to contain treatment residues. The pans may be elevated slightly above the ground to enhance cooling
and to allow inspections for leaks. The pans should be covered when they are not in use to prevent
precipitaton from entering them. Pans may be equipped with ports for draining collected precipitation
or cleaning solutions. Collected precipitation should not be discharged onto the ground unless the pan
was decontaminated after its last use, or unless thetsallerecipitation is sampled and analyzed and
determinechotto contain hazardous constituents. Metal cage placed over the burn unit diring treatment
may be helpful to minimize the ejection of residues from the unit.

The ground beneath the trays or parsy be surrounded by berms to prevent runon and runoff from the

area; however, a well designed and operated burn pan may not require berms. Ground cover around and
beneath the pans should be prepared for ease of recovery of ejected treatment residupseardtion

of fire hazards that such residues may pose. Maintenance of a packed soil surface is the minimum
preparation sufficient to accomplish those goals.

To prevent propagation of an accidental detonation from one device to another, DoDaeguafiire
containment devices, trenches, and individual ground treatment units be spaced at least 150 feet apart.
Design specifications for containment devices, whether trenches, pans or other types of containment,
should be included in the permit amatiion.

Waste propellant to be treated is often contained in bags, which are placed directly into the unit. The
waste may be primed (that is, an initiating device is placed in the waste material) either electrically or
nontelectrically with black powder squibsThe waste is then ignited and the established wait time is
observed. If explosives are treated, a wait time of at least 12 hours typically is observed before site
workers inspect the unit. A Zdour wait time typically is observed between OB eventsltavahe

surface to cool. After the OB treatment, containment devices are cleaned of any residues. OB
operations generally are restricted to daylight hours, and usually are not conducted during adverse
weather conditions (high winds, rain, electricalsis, etc.).

2.1.1.2 Open Detonation Unit: Physical and Process Description

Open detonation (OD) is used primarily to treat munition items. OD typically is conducted in pits belo
ground to minimize the ejection of treatment residue, although surface detonations are performed under
certain circumstances. Trenches vary in size depending on the quantity of material to be treated, and are
usually 4 feet deep or greater, and can Vaiize from 4 to 8 feet wide by 6 to 15 feet long.

The maximum quantities to be treated are measured by net explosive weight (NEW), which is the total
weight of explosives in the munition. The NEW does not include the weight of the explosive charge
used to initiate the detonation (donor charge). Military units often use Compositén(80 percent

RDX and 10 percent plasticizer, such as polyisobutylene) as a donor charge for OD operations. The
guantity of donor charge used is usually equal to tB&/MNf the munitions to be treated.



Open detonation involves placement of wastes at the bottom of the pit, along with the donor charge. The
waste and charge then are covered with soil to the top of the pit. After detonation, any treatment residues
shouldbe removed to minimize the potential for releases of hazardous waste or hazardous constituents to
the environment. Surrounding soils should be maintained in a manner that minimizes the potential for
fire posed by dry vegetation or other hazards.

2.1.2 Carbon and Catalyst Regeneration Units

Carbon and catalyst regeneration units include both contsitéleee and nofilame devices. The

regeneration process is considered thermal treatment undetetfi® istatus provisions of RCRA. In

that process, organic contaminants are desorbed from activated carbon at temperatures as high.as 1,800
Carbon regeneration units that use thermal treatment include rotary kilns, flthdidedgenerators, or
multiple-hearth furnaces, all of which transfer heat to the contaminated carbon. As an alternative, steam
may be used to desorb contaminants from the media in devices similar to tanks.

Catalyst regeneration processes can be similar to those used for cagvmratgn. However, the types

of catalyst to be regenerated, the types and concentrations of contaminants to be desorbed, and the
conditions under which the desorption takes place may alter the combustion chemistry significantly from
that which is seen ioarbon regeneration units.

Controlledflame devices used for carbon regeneration are similar to those used for incineration or for
boilers and industrial furnaces (BIF). However, strict compliance with incinerator or BIF regulations
may not be appropriae . Use of EPAO&6s incinerator and BIF de:
standard and carbon monoxide and total hydrocarbon monitoring in the off gases may be appropriate for
such units. Following are brief descriptions of some of the more comipes ¢f regeneration units.

A rotary kiln is an inclined rotating cylinder, lined with refractory brick and internally fired. A heated air stream
passes countercurrent with the waste, volatilizing the contaminants in the carbon. The exitiegraicshtains
desorbed contaminants and any combustion products that may have formed within the kiln. Infhédineds,

the granular material (the bed) is fluidized by directing air upward through the bed. FRsiro®/s a schematic
rendering ofa fluidized bed. Fuel is charged directly into the fluidized bed or into the windbox beneath the bed.
The temperature in the freeboard area above the bed can be higher than that within the bed. The freeboard slows
the velocity of the fluidizing gas, kping particulate matter from escaping the unit.

Figure 23 shows a multipkhearth furnace. It consists of a refractingd vertical steel shell. Inside is a series

of flat hearths that are supported by the walls of the shell. A rotating shaftemicglly through the center of the
hearths. Rabble arms attached to the rotating shaft move the waste across each hearth. The hearths have holes,
either in the center near the shaft or near the outside edge through which the waste drops to theolearth bel
Combustion air travels countercurrent to the waste flow.

Some carbon regeneration units that resemble tanks also may meet the definition of a wastewater treatment unit
under 40CFR260.10. Such units would be used to adsorb contaminants from westev@&uch units are exempt
from permitting standards under RCRA when they are used to treat wastewater for discharge under NPDES or
POTW standards

These types of units may use a backflush of steam to desorb contaminants. The contaminated steam then
is condensed and transferred to a decanter. In the decanter, a concentrated organic solvent phase is
separated from the water phase. The water phase contains measurable concentrations of organic
contaminants and must be treated as hazardous wastes.

2.1.3 Shredder Units

Shredders typically are used to make waste more amenable to subsequent treatment in other units, such as



thermal desorbers, regenerator units, or incinerators, through reduction in size, and blendargl Se
types of shredders are used, the major examples of which are hammer mills, shear shredders, and auger
shredders.

Figure 44 shows a hammer mill, a type of shredder that reduces the size of the waste by impaction and
that works best with friable matals. The mill can handle a wide range of solids but must be matched
well with the waste to prevent problems related to excessive equipment wear and jamming. Stringy or
sticky materials also can jam the mechanism. Shear and auger shreddersqmsaeldnwives or
counterrotating augers to shred solid materials.

A mechanical feed system, typically consisting of a feed hopper and some type of conveyance system,
should be available to avoid the need for plant personnel to be near the opening of theiroppe

operation. To prevent flying debris and to minimize emissions, the feed system should be enclosed.

The shredder also must be designed to contain dusts and mists of toxic materials, as well as, in the case of
hammer mills, particulate matter epogy the unit at high velocity. Dust and fumes can be controlled by
drawing them into an air pollution control device associated with the shredder. In some cases, flame
suppression devices may be necessary to prevent explosion and fire in the feedigpeshredder.

2.1.4 Filter Press Units

Filter presses are used to separate solids from fluids under pressure. The most basic type of filter press is
the plateandframe press. Shown in Figures2the unitconsists of alternating solid plates and hollow

frames that are situated on parallel support bars. The filter medium is placed against each side of the
solid plates, the surfaces of which are slotted or grooved. The entire collection of plates asiisframe
pressed together using a screw or hydraulic ram assembly, which should achieve essentiatiglat fluid
closure. The filter medium between the plates and frames acts as a gasket. -bigla® shows the

flow path within a platandframe press. Although the figure shows filtrate exiting through a closed

system, other designs discharge filtrate through cocks located at the base of each plate into open
collection trays. A closed discharge system is essential to prevent toxic or volatile abresniss

Filter presses often drip and leak. Emptying and cleaning of a filter press may include disassembly of the
press and scraping of the filter cloth by hand. For such units, secondary containment (e.g., as required
for tanks under §264.193) may begagpriate to minimize the potential for harm posed by releases that

may occur during operation and maintenance of the units.

2.1.5 Can Crushers

Can crusher units that are eligible to be permitted under subpart X, handleesntdihazardous wastes.
Typically, a can crusher handles one container at a time. The container's lid may be removed before it is
placed in the crusher, or the lid can be left in place if an opening, such as a bunghole, is present. Some
units are degined to cut off the top of the drum to allow easier access to the interior. After the container
is conveyed into the unit and opened, the interior of the container is sprayed with an appropriate solvent
to mobilize hazardous waste residues.

Within the unt, a perforated plate is clamped on the top of the container, and then the container is flipped
over and crushed with a hydraulic ram. The rinse solvent and residues are forced out of the container
and down through the perforations. The solvent andtengrain from the bottom of the can crusher unit
into a collection tank. The crushed container, which typically is approximatelyncdmé¢hick, is then
conveyed out of the unit. The hazardous waste that drains into the collection tank may be thick and
difficult to mobilize. The collection tank may have ancillary equipment for such processes as agitation,
grinding, or addition of fluid to enhance removal of the hazardous waste.



The can crusher unit should be enclosed, so that a nitrogen or carbaie dilaxiket can be applied

during crushing to minimize the risk of explosion. The unit also should be equipped with a flame
arrester vent that is connected to appropriate emission control equipment. Secondary containment may
be necessary for the entireitun

2.1.6 Thermal Desorption Units

The thermal desorption process primarily involves the thermal treatment of wastes to volatilize organic
contaminants or to remove water. The major difference betthieemal desorption and incineration is

that incineration promotes oxidation of organic compounds and formation of carbon dioxide and water.
Thermal desorption may oxidize organics but in some cases merely volatilizes organic compounds from
the contaminaté media and concentrates them in the desorber exhaust gas stream. Thermal desorption
reduces the volume of the contaminated media, but the desorber exhaust gas stream typically still requires
some form of treatment.

A typical thermal desorptionnit includes feed processing equipment, such as hoppers, sieves, or
shredders. The feed material then is transferred into the thermal treatment unit by such equipment as
conveyor belts. The feed storage, preparation, and transfer system may be unegrasosgdsks of

releases during those steps. Emission controls for the ancillary equipment may be necessary to address
significant risks.

The thermal treatment unit itself may consist of a rotary kiln, a fluidisetisystem, or a multipleearth

system, as described above for regeneration units. Typically, the waste feed travels countercurrent to an
air stream inside the desorber, where temperatures typically are between 400 arkd 1089

contaminated air stream is directed through air pollutantrol devices, such as afterburners, venturis,
electrostatic precipitators, or baghouses, before it is released into the atmosphere.

2.1.7 Ex Situ Vitrification Units

Theex situvitrification process is a theral treatment process that both oxidizes and vitrifies wastes.
Typically, it can treat wastes in the form of solids or as slurries. Typically waste and fuel are mixed in a
pre-combustor and before being transferred to a combustion chamber. Oxidaltiakevglace in the
combustion chamber. After the waste has been oxidized the ash is transferred to a vitrification chamber
where it is mixed with glass making ingredients to create glass materials. In some systems, wastes
treated this way are reportedigpable of passing the toxicity characteristic leaching procedure (TCLP).

2.1.8 Underground Mines, Caves, and Geologic Repositories

Placement of hazardous waste in subterranean feagutdsas mines, caves, and salt domes, is regulated
under 40CFR Par264 Subpart X and constitutes land disposal. Hazardous waste placed in these units
must be treated before disposal, in compliance with treatment standards promulgated under the land
disposal restrictions (LDR), 4CFRPart268, unless the owner or operator demonstrates that there will
be no migration of hazardous constituents from the unit, in accordance vGRRIPGS.6.

The design considerations for these units are similar to tbosanflfills. Because of the depth of
geologic repositories, it may be extremely difficult to implement greuatkr monitoring. The stability
of the underground formation also is an important consideration.

At cave and mining sites, infiltration of veatshould be evaluated carefully. The presence of caves in
geologic formations indicates the presence of water within the formation at some time. The permit



applicant must demonstrate that ground water is not expected to discharge into the uniagottz le

time period of operation of the unit. That requirement can be met by demonstrating that there are no
nearby aquifers above the level of the unit, or that aquitards exist above the repository level. Should the
applicant be unable to demonstratattbondition, some form of infiltration control must be provided (a
requirement similar in concept to that for leachate control for landfills).

2.1.9 Biological and Chemical Treatment Units

A permitwriter may receive a permit application for a biological or chemical treatment unit that the
applicant is trying to permit under subpart X. Many of these types of units may be more appropriately
permitted under either the tank or land treatment unit agigalks, or should incorporate such standards as
part of the subpart X permit..

2.2 AREAS OF SPECIAL CONCERN TO PERMIT WRITERS

This section, although by no means exhauspveyides permit writers with an overview of some special
situations they might encounter when reviewing subpart X permit applications. One of the areas of
emphasis in this section is the issue of permitting subpart X units under other subparts estataeshed
regulations in part 264 (for example, as a tank under part 264, subpart J). There are several good
reasons for permitting potential subpart X units as conventional hazardous waste management units:
larger body of experience in permitting othguay of units, the lesser likelihood of permit challenges, and
the lesser chance that extensive enforcement issues will arise. All such issues are much more likely to
arise if a unit is permitted as a subpart X unit. For example, a permit applicantapageas a subpart

X unit an above ground unit that involves an innovative form of treatment (for example, cavitation in
conjunction or with oxidation). In this situation, the permit writer should attempt to permit the unit as a
tank because (1) the designd operating requirements for tanks (for example, integrity assessments,
secondary containment, and inspections) are applicable and well understood by the regulated community,
(2) permit conditions such as those for tanks are unlikely to be appeald@) &egional and state
enforcement personnel have extensive experience with enforcing the part 264, subpart J standards.

Discussed below are areas of special concern related to all miscellaneous units. Some units have been
grouped because they are affal by the same issues.

2.2.1 Areas of Special Concern in the Review of Permit Applications for OB/OD Units

A number of areas are of particular concern to #rent writer reviewing a permit application for an OB
or OD unit. Those concerns are:

Operation and location concerns

Process operations of the unit

Methodology of waste analysis

Minimization of releases of hazardous waste or constituents frewmih

Closure of the unit

Approach taken to the environmental human and ecological risk assessments

=A =4 =8 -8 -8 A

Following is a discussion of some of the areas a permit writer may wish to focus on when reviewing
permit applications.



2.2.1.1 Operation and Location Concerns

There are several factors affecting the giesind subsequent construction of OB and OD units that a

permit writer should be careful to check to determine whether they are adequate for the proposed purpose.
Some of the factors that will have an effect on the design and construction of the thétdepth to

ground water, the distance to the nearest surface water, the distance to the nearest place of human
habitation, and the type of environmental setting.

Depth to ground water is a very important factor in both desigmamstruction of OB and OD units. In

the case of OB units, the presence of shallow ground water would suggest that additional care must be
taken that the area under and immediately surrounding the unit is impermeable. (The rationale for
focusing on the @a nearest the unit is that the majority of particulate fallout will take place in this area

the farther from the unit, the less concentrated the emissions.) To ensure impermeability, a layer of
rolled clay can be installed and regular maintenanceadgedyor a reinforced concrete pad could be an

even better solution. In cases in which the native soil is relatively impermeable, it would be possible to
simply compact the soil and use the compacted soil as a cap. However, it sometimes is difBeult to u

this approach because of the heterogenous nature of soil. In areas in which ground water is deeper and
the climate more arid, it would be appropriate to allow a less permeable surface in the area of the unit, as
long as provisions are made to removeiobs particulate matter within a short time after the burn.

In the case of OD units, shallow ground water could be cause to deny the permit. The typical depth of
excavation for OD operations is about four feet below ground surface. In many partsamfritrg,

ground water often is present within 10 feet of the ground surface. The permit writer should require that
the applicant demonstrate that ground water contamination will not occur, particularly in areas with
shallow ground water. While ground t®acontamination is not likely in arid areas where aquifers are
deep, it can be of great consequence in areas with significant precipitation. In some areas of the country,
depth to ground water can change by several feet over a season or even dé¢idal\dyen the permit

writer believes that to be the case or even potentially the case, the applicant should be required to
determine the shallowest depth of the ground water, either by monitoring at the proposed site or by
providing other data judged adeqe by the permit writer, such as local boring logs. In those cases

where shallow ground water may pose a problem, the applicant may be able to add sufficient fill in the
area to elevate the base of the unit a safe distance above the ground water.

The dstance to the nearest surface water or place of human habitation also can affect the design and
construction of OB and OD units. The placement of an OB or OD unit should be such that it is
physically as far away as practicable from either receptor. OBi®D unit also should be located down
wind from the prevailing wind direction, as depicted in the wind rose submitted with the permit
application. In addition, if there is a potential for runoff from an OB or an OD unit to nearby surface
water, provisiorshould be made to control such runoff.

The environmental setting in which the unit will operate also can have important effects on the design and
construction of OB and OD units. The most obvious example is operation of such units in prairie
environmens. Designs should include the removal of large areas of grassland in the vicinity of unit
operations to minimize the possibility of fire.

The presence of shallow ground water may necessitate the installation of an impermeable cap in the area
of OB units. If such a cap is installed, controls will be necessary to manage runon and runoff. The
applicant must provide for sampling of the runoff to determine whether it is contaminated and to explain
how such runoff will be managed if it is found to be contai@d. The presence of shallow ground

water at OD units may require a change in the design to add sufficient fill at the unit to minimize or
eliminate any effects on ground water. In such cases, management of the fill to minimize loss from



slumping or ersion will be a necessary part of unit operations. For both OB and OD units, the applicant
must provide explicitly in the permit application for the removal and disposal of contaminated soils and
debris.

Should pathways to nearby surface wateevident, runoff controls (for example, berms) will be
necessary. It also is important to remember that runon controls for OB units also are necessary under
such circumstances. Typically, such controls cannot be established at OD units because tfrtheir na

Operational concerns related to units located near places of human habitation include noise abatement and
control of emissions from burns or detonations. Noise abatement measures may include restriction of
operations to business hours and weekdayadvance notice to local residents of the times of detonation.
Measures that are deemed necessary should be included in the application.

The applicant must provide for monitoring of wind direction and speed as part of the degiog

process fothe initiation of a burn or detonation. The permit should provide for conditions that stipulate
that operations must be postponed if (1) the wind speed is too high or (2) the wind direction is toward
nearby receptors that would be adversely affecteQBRADD activities. In the review process, the permit
writer should determine whether the placement of the monitoring station will allow such monitoring to
provide reaittime indication of wind direction and speed. Obtaining such data is especially difficul

when there is a great deal of relief in the surrounding topography. The permit writer should require a
demonstration that the winds at the reporting site are representative of local winds. That determination is
a subjective one, and the permit writbosld seek appropriate guidance in making it. As a rule of

thumb, if meteorological stations are located at approximately the same altitude as, and within a few miles
of the location of the unit, they likely will provide sufficient quality of data to supine necessary

decisions.

The environmental setting in which a unit operates also can have implications for process operations. To
continue the example of an OB or OD unit operating in a prairie, the risks of fire typically is higher in the
dry summeiperiod than in other seasons. It therefore may be necessary that the permit application
include a discussion of conditions under which firefighting apparatus will be required on site during the
operations, and to require that inspections after operagigrerformed more often than proposed under

wet conditions. Other operational changes might include a wetdown of the area around the unit before it
is operated, a decrease in the net explosive weight (NEW) to be treated, or a ban on all but emergency
opemtions during dry periods.

Three other aspects of the environmental setting have the potential to affect unit operations: the presence
of any endangered plant or animal species, the migratory pathways of animals, and the level of
environmental impact. dne conditions related to these factors might require that significant changes be
made in operations.

The Federal Endangered Species act and similar State legislation require the determination that no
threatened or endangered species will be affectedsalydy proposed activities. The permit applicant

must certify, either through a biological assessment or through a literature review, that no such species are
present in the area of the unit. If such species are present, a plan must be developetz® anipn

effects on those organisms.

In the case of a unit to be located along a migratory pathway of some animal, similar options are
available. If, for example, a unit were to be located along a migration pathway used by elk, the permit
application Bould include a discussion of additional physical barriers that would exclude elk from the

area and perhaps, a discussion of schedule modifications of the operating schedule of the unit to account
for their migratory habits.



Dealing with an envinamental impact statement (EIS) is far more complicated than handling any of the
circumstances described earlier. If, based on the EIS, an applicant has not been able to obtain a finding
of no significant impact (FONSI) or a categorical exclusion for greration, the terms of the EIS are

likely to add a new level of complexity to the application. The findings of any required EIS, and the
mitigation and monitoring plans included in it, should be included with the permit application as an
appendix. The penit applicant should discuss explicitly how the mitigation and monitoring plans will

be implemented and how implementation will affect overall operations. Once again, the permit writer
must evaluate the information against the mitigation and monitotimg and determine whether it meets
those requirements and whether the requirements cause unintended problems in the operation of the unit.

2.2.1.2 Methodology of Waste Analysis and Emissions Characterization

With the exception of improvised explosive devices (IEDs), which by their nature are unknown, the waste

to be burned or detonated will have been identified by the type of explosive, munitions, or other energetic
materi al l' i sted. Care should be taken to ensure
munitions, and energetic material is complete. Permit applications sometimes will list only one or two

types of waste that will be managed, whefatt many other types are expected to be treated at the unit.

The permit writer may wish to discuss this issue directly with the applicant before the permit application

is submitted to ensure that the applicant understands that all waste types to ledraatiagunit must be

listed.

The applicant must indicate the chemical composition and EPA waste code of for the types of explosive,
munition, or other energetic materials listed. For explosives and many other energetic materials, that
information is povided in MSDS sheets. In the case of ammunition, the information is available in fact
sheets about each type of ammunition, in various military manuals, and in the Munitions Iltems
Disposition Action System (MIDAS) database. Although still in the prookdevelopment, MIDAS

provides a reliable list of the types of materials found in many munitions. Enough information should be
provided to accurately describe the wastes being treated and the estimated emissions.

Characterization of emissions from OB/@Pperations typically is far more difficult a task than waste
characterizati on. The ABangBoxod study developed
done on emissions from OB or OD operations. The study focused on a limited number of expludive

is useful to approximate the types of emissions from these operations. It may be necessary, in some
cases (i.e., where wastes are dissimilar to those tested in the bang box study), to allow the unit to operate
for a brief period to determine the Bgof emissions generated by the wastes. A monitoring system and
analysis of the emissions will be required to make a complete determination of emissions. As an
alternative, the facility may be able to submit studies of similar OB/OD activities thadig@iaformation

about emissions. It is important to stress to the applicant that emissions change with changes in the
waste feed and that the applicant is responsible for determining all emissions from wastes treated at the
unit.

2.2.1.3 Minimization of Releases of Hazardous Waste or Constituents From the Unit

Minimization of releases from OB and OD units, a responsibility of every permit applicant, is discussed
in greater detail in Chapter 5.

The presence of shallow ground water or nearby surface water both increase the importance that treatment
residue ejected during OB or OD operations be removed from the soil surface as soon and as safely as
possible. The permit applicant should provide a description of process operations providing for a

cleaning of the treatment area of visible pieces of debris.  In cases where runoff controls have been
installed, the permit applicant should describe how colleatedls are managed, including a sampling



and analysis program to determine whether such runoff is contaminated.

In the case where an OD unit is suspected of significant soil contamination, it is essential to determine the
extent of contamination in theis The description of unit operations should provide for periodic

sampling and analysis of the soil in and around the craters formed by OD operation. The application also
should provide for the excavation and disposal of soil found to be contamihatexiel above an

explicitly stated action level. Where soils are not likely to be contaminated below the surface, and where
surface runoff is not a concern, less frequent sampling and analysis of soils is needed.

2.2.1.4 Closure of the Unit

Closure of OB/OD units typically will proceed in a manner similar to closure of othebks®t units,
such as land treatment units. Issues related to ground water, surface water, nearby places of human
habitation, and environemtal setting again have effects on closure activities.

At some military installations, an OB or OD area will be the last range operation to close. Upon

shutdown of the range(s) at these installations, the cognizant military authority will develoga pla

ficl osed the ranges so that they do not present a
the removal of UXO from the range. OB and OD units that are located at active ranges may have UXO

on site that must be rendered safe beforeramgdial action can begin. In these cases, the permit writer
should review the closure plan presented in the permit application in light of such considerations and

either suggest or require that closure operations commence after the area under anteatmitidas

been rendered safe. UXO will not likely be an issue at OB/OD units located at depots and ammunition
plants.

2.2.1.5 Approach Taken to the Environmental and Risk Assessments

It is likely that preparation of detailed environmental assessments, and subsequent detailed risk
assessments, will be the norm in the case OB and OD units, because of the large number of variables
associated with such operations and thé kégel of public concern.

One approach to the determination the adequacy of such assessments is to review the conceptual site
model (CSM) information included in the risk assessment and determine whether all of the pathways
identified the CSM have beemdressed in the environmental assessment. In a similar approach to
reviewing detailed assessments, the permit writer should determine that the data gathered in the
environmental assessment actually have been used in the risk assessment. Doing Scoegareson

of various pieces of environmental data with the data used in the risk assessment.

Results of air dispersion, ground water, and multimedia modeling typically are used in the risk assessment
when the applicant is attempting to extkgte the data that already have been collected using various
monitoring technigques. However, models can easily be misapplied and the results obtained from them
misused. When the results of modeling are used to support a risk assessment, the applisation

include validation data for the models used and a discussion of the operating parameters of the model and
how those parameters compare with the phenomena the applicant is attempting to model. Comparison of
that information sometimes will yield evidemthat the model selected was not appropriate for the task.
Discussions of models and their use are presented in Chapters 4 and 5.

2.2.2 Areas of Special Concern for the Review of Permit Applications for Regeneration and
Thermal Desorption Units

Areas of particular concern to the permit writer reviewing a permit application for regeneration or thermal



desorption units are:

1 Design of the unit
1 Operation of the unit
i Management of emissions from the unit

These areas are of special concern because sufficient information can be obtained by considering them to
allow the permit writer to determine whether such units would be appmpriately permitted under
another standard, such as those for BIFs or tanks.

The discussion below first will focus on some issues associated with making the determination to permit a
unit under some authority other than subpart X. The permit vghtauld understand that simply

meeting one of the rationales below may not be sufficient to allow permitting of the unit as something
other than a subpart X unit, but that meeting two of three probably would allow such permitting. In the
end, it is at theliscretion of the permit writer whether to require permitting under subpart X or under

some other standard. The discussion then focuses on characterization and management of emissions
from such units.

2..2.2.1Design of the Unit

Many regeneration units are designed as rotary kilns, fluidizeidreactors, multipteearth furnaces, or

tank systems. In the past, such units were permitted as miscellaneous units, rather than as BIFs, because
they managed different waste streams tBEis and presented issues related to permitting that were
sufficiently different that the units should be addressed differently. In some cases, this circumstance still
exists; however, a permit writer should look carefully at the design of the unietoniled to what extent,

if any, it is different from a BIF or a tank system. Waste type differences are not normally the deciding
factor. If no significant differences can be identified, it is probably appropriate to consider the unit a

good candidate fgoermitting under another standard subpart of part 264, thereby removing some
uncertainty from the permitting process by providing more specific design and operating standards.

2.2.2.2 Operation of the Unit



Part of the process of determining whether it is appropriate to permit the unit under another requirement is
comparison of the description of the unitds oper
whether the operations qualify for subipdrpermitting. If the description of the operation is similar to

the description of a conventional hazardous waste management unit, that fact supports permitting such
treatment under the appropriate subpart of part 264. Typically, the design is @o sitherefore

would be appropriate to permit the unit under the alternative standard.

2.2.2.3 Management of Emissions From the Unit

Regeneration units are not intended to destroy the wasteg@shimathem, but rather to strip them from
adsorption media, so that the media can be reused. Therefore, there is potential that emissions from such
units can cause environmental problems.

The permit applicant should characterize the waste that theptideanedium was being used to treat.

The applicant can then use kinetic models to predict the concentration of the waste on the medium and
the consequent emissions, based on operating temperature and time in the process. While this approach
is a reaspable one, it must be verified for each waste to determine that variables affecting the operating
system, such as temperature and desorption efficiency, are within the appropriate parameters.

Emissions from regeneration units often are of low concentraggause of the adsorptive capacity of

the medium and the concentration of the waste stream. Nevertheless, the applicant must demonstrate to
the permit writer that (1) the unit is equipped with sufficient emission controls to minimize emissions and
mainiin them at levels below the concentrations determined under the risk assessment.  In the case of
organic wastes, such controls may include afterburners or scrubbers, while for metals, the control more
often will be a scrubber.

3.0 INFORMATION REQUIRE MENTS

A subpart X permit applicant must provide both general and specific information about the miscellaneous
units described in the application. General information requirements for all RCRA permit applications,
including those for miscellaneous units, are specified in 8270.14. The specific information requirements
for subpart X units, set forth in §270.23, include a detailed description of the unit, environmental settings,
pathways of exposure and receptors, @@honstration of effectiveness of treatment.

The following subsections provide guidance for evaluating information submitted by permit applicants in
response to the specific, and some of the general information requirements. Appendix A of this
documaet contains a check list that summarizes the information requirements that must be addressed in a
subpart X permit application. Permit writers also should refer to the RCRA Model Permit for Hazardous
Waste Management Facilities, the RCRA Permit QualiytPto c ol , and draft Per mit
Manual for Hazardous Waste Land Treatment, Storage, and Disposal Facilities, EPA 1983, for assistance
in reviewing subpart X permit applications.

3.1 PHYSICAL AND CHEMICAL CHARACTERISTICS OF WASTES AND RESIDUES

The permit application for a miscellaneous unit, such as an OB/OD unit, must include waste
characterization data that are sufficient to assure that the wastes managethbyitthcan be (1)

adequately and safely stored at the facility and (2) effectively treated in the miscellaneous unit. For each
hazardous waste and hazardous debris treated, stored, or disposed of at the facility, the permit application
must include alescription of the waste and its EPA or state hazardous waste code, its hazard
characteristics, the basis for its designation as hazardous, and the results of chemical and physical
analyses of representative samples of the waste. However, certain twaestasf that usually are treated



at OB/OD units, may not be analyzed easily or safely, because of their reactivity. For such wastes,
existing information such as published or historical analytical data, knowledge of the chemical substances
used in the maufacturing process and product formulations, or data provided st@ffjenerators may

be presented in the permit application to fulfill this requirement.

For all subpart X units, waste characterization data must demonstrate that the wastes atgeantpati

the construction materials of the unit. For example, for subpart X units that have geomembrane liners,
methods described in SBA46 can be used to demonstrate that hazardous wastes are compatible with the
liner(s). For units that do not have sedary containment, the data also must demonstrate that the

wastes do not contain free | iquids. EPAGs standa
present is the Paint Filter Liquids Test method 9095 in&3M!/

For subpart X units that empidhermal treatment (other than OB units), methods applicable to

incinerators, boilers, or industrial furnaces may be used. For such units, waste characterization data must
include the following, as appropriate for the type of controlled thermal treabeirgt conducted:

physical form of the waste; viscosity of liquids; identification and approximate quantification of the
Appendix VIl hazardous organic constituents reasonably expected to be present in the waste;
concentrations of chlorine and metalsg@sh content. If blending is to occur before firing, the permit
application must identify the blending material and blending ratios and describe blending procedures.

3.2 WASTE ANALYSIS PLAN

The subpart X permitpplicant must submit a waste analysis plan, as required by §270.14(b)(3), which
includes analytical parameters and the rationale for the selection of such parameters, test methods, and
methods and frequency of sampling. Waste analysis plans for fathaieseceive wastes from edite
sources must include descriptions of procedures to be used to verify identity of each shipment received.

The waste analysis plan must comply with the requirements specified in 8264.13(b). Those standards
were designetb apply to the types of wastes that are present in conventional hazardous waste
management units. Some of the standards therefore may not be applicable to the types of wastes treated
in miscellaneous units. For example, as mentioned previously, ogeasias treated in OB/OD units

may not be sampled and analyzed safely or easily. However, because the chemical compositions of
many such wastes are well known and historical data are available, additional sampling and analysis of
the wastes may not be réiqad to demonstrate successful treatment of them. However, if there is no
existing information about the chemical compositions of the wastes to be treated in the miscellaneous

unit, detailed sampling and analysis of the wastes must be conducted toectzarfioe waste and to
demonstrate that the wastes can be treated successfully in the miscellaneous unit. If the wastes cannot be
sampled and analyzed safely and there are no historical data, the permit writer may wish to require the
applicant to condudt trial test to demonstrate the effectiveness of the treatment process.



3.2.1 Analytical Parameters

The waste analysis plan must list the parameters for which analysis of the waste and the residues of waste
treatmenwill be conducted. The parameters must be specific to the type of waste to be analyzed, and

the rationale for their selection must be provided. In general, to present an adequate rationale, the permit
applicant must provide a convincing discussion of inmitoring of the selected parameters will provide

the best information about the fate of hazardous constituents. When establishing parameters, permit
applicants should not use nonspecific categories of wastes, such as "other explosives" for an QB/OD uni
For reactive wastes, such as the wastes treated in OB/OD units, the primary parameters may include flash
point, stability test, and detonation test. Generator/user knowledge may also be adequate for
characterizing waste reactivity.

3.2.2 Analytical Methods

The waste analysis plan must list test methods for evaluating wastes for the parameters of concern.
When possible, the test methods must be taken fror8&3\/Test Methods for Evaluating Solid Wastes.

In general use of the sampling methods outlined in Appendix | o€&R part 261 is required for

obtaining a representative sample of the waste. The waste analysis plan must specify test methods
outlined in part 26%subpariC to determine whether samples exhilbiy @haracteristics of hazardous

waste, including the toxicity characteristic leaching procedure (TCLP). The permit applicant also must
specify analytical methods to demonstrate compliance with the land disposal restrictions set forth in part
268. The médtods likely will include, at a minimum, the TCLP and applicable methods for total waste
analysis.

Standard EPA analytical procedures in-8W6 can be used to analyze most constituents identified in
part264 Appendix VIII. However, for many constents commonly found in wastes managed in subpart

X units, no test methods are specified in-8¥6. For example, no approved test methods for solid and
hazardous waste are specified for several explosive compounds typically managed in OB/OD units. In
slch cases, permit applicants must attempt to use other methods, established either by EPA (for example,
test methods specified in EPA'sst Methods for Analysis of Water and Wastd)y nationally

recognized authorities other than EPA (e.g., the Ame&canety of Testing and Materials).

Whenever an applicant proposes to use a test method that is not specifie@46 e applicant must

explain the method in detail and provide justification for its use.

3.2.3 Frequency of Analysis

The waste analysis plan should specify the frequency with which analysis will be conducted to ensure
successful treatment of the waste. Permit writers should specify the frequency of waste analysis based
on (1) health andafety considerations, (2) variability in the types of wastes to be treated, (3) volume of
waste treated or disposed of in the unit or frequency of treatment, or (4) any other factors that the permit
writer determines might indicate a need for more orflesgient analysis. In the case of certain

explosive wastes treated at OB/OD units, less frequent analysis may be warranted if the permit applicant
can demonstrate that the waste is highly consistent or that analysis of the waste poses a threat to persons
conducting the analysis through risk of fire, explosion, release of toxic vapors or gases, or other
conditions that may pose unwarranted health and safety risks.

3.2.4 Analysis of Waste Generated Off Site
Additional requirements for analysis of wastes are applicable to facilities that receive waste fden off

generators. The waste analysis plan for such a facility must specify procedures for using information
supplied by offsite generators in lieof actual analysis of the waste at the site. The permit applicant



must describe procedures for verifying that analytical data supplied by the generator of the waste are
correct. The plan must also specify procedures to be implemented to ensure tlastéseastually

received match the description of those wastes provided on the hazardous waste manifest. A permit
writer may wish to require certain Afingerprinto
what is claimed by the generator (eanalyses for specific gravity, flash point, total organic carbon,

viscosity, and/or water and ash content).

3.2.5 Additional Requirements for Waste Analysis

The owner or operator that treatrss, or disposes of ignitable or reactive waste or mixes incompatible
wastes or incompatible wastes with other materials must provide documentation that demonstrates that
the reactions involved in the mixing and treatment of the reactive wastes will not:

1 Produce uncontrolled toxic mists, fumes, dusts, or gases in quantities sufficient to threaten human
health and the environment

1 Produce uncontrolled flammable fumes or gases that may pose a risk to human health or the
environment

1 Damage the strugtal integrity of the device or facility
i Through other like means, threaten human health or the environment

The documentation may be based on references to published literature, data from trial tests, waste
analyses, or the result sEatment of similar wastes by similar treatment processes and under similar
operating conditions. Permit writers may refer to Appendix V of part 264 for examples of potentially
incompatible wastes.

3.3 CLOSURE AND POST-CLOSURE CARE

Under §270.14(b)(13), a subpart X permit applicant must prepare and submit plans for closure and, if
applicable, postlosure care, as part of the permit application. Section 264.601 requires that a subpart X
unit be closed in a maer that will ensure protection of human health and the environment. Section
264.111(b) sets forth a general performance standard for closure that is applicable to all TSDFs.

3.3.1 Requirements for Closure Plans

The general requirements of the closure plan are specified in §264.112(b). These requirements are
applicable to all subpart X units.

Clean closure of a subpart X unit includes (1) decontamination or removal of all equipment and structures
associateavith the unit and (2) removal of all contaminated environmental media (i.e., soils and ground

water) surrounding the unit. Decontamination of a subpart X unit, such as an OB unit that has a
containment device, may be tderce eRaghthgconsistdiofusiags hi ngo
an appropriate fuel and oxidizer to heat the containment device to a temperature that exceeds the
decomposition temperature of the explosive wastes that were treated in the unit. To achieve clean

closure, the soils ithe vicinity of the unit, which may be contaminated by the ash ejected from the unit,

also may be removed and disposed of on site or off site. The permit writer should ensure that the closure
plan provides for specific sampling and analysis to verifyaHaontaminated soils have been removed.
Descriptions of such sampling and analysis should specify analytical methods, depths of sampling, and



sample collection methods. If it is not possible to remove all contaminated soils, the OB unit should be
closed as a landfill, which will be subject to pektsure monitoring requirements. An OD unit also may
be closed as landfills, because it may be impossible to remove all contaminated soil in the vicinity of the
unit.

OB/OD units located within the boundss of impact ranges may present problems with regard to
attribution of contamination and monitoring of releases. Such units can present complications during
closure or corrective action, because it is often difficult to determine whether the soura&ofication

is the unit or the active impact range. Usually, there are problems in the installation of ground water
monitoring equipment around such units, particularly ground water monitoring wells and devices that
monitor the unsaturated zone, becauss £quipment may be damaged by ongoing activities at the range
and because of the hazards from activities (e.g., drilling) associated with the installation of monitoring
devices.

Existing OB/OD units located within active impact ranges may be alloweshtinue to operate; but new
units should not be located within the boundaries of an active impact range, if the permit applicant is
unable to differentiate between releases from the OB/OD operations and those of the range. Permit
writers should decide vether it will be feasible to monitor the unit for releases of hazardous waste
constituents as part of the environmental assessment; if monitoring is not feasible, the unit should be
relocated.

3.3.2 PostClosure Care Requirements

Requirements for posiosure care are specified in §264.117 through 264.120. The requirements will
apply if the subpart X unit will leave wastes in place after closure (e.g., a geologic repository). The
requirements alsoiwapply to subpart X units used for storage or treatment from which it is not possible

to remove all contaminated structures or soils at closure. For miscellaneous units, such as OB/OD units,
postclosure care will be required only if the unit must lmsed as a landfill. After the unit has been

closed, section 264.119 requires that the owner or operator of the closed unit submit a notice to the
appropriate local authorities and make a notation in the property deed to the facility of the disposal of
hazardous waste at the facility. The owner or operator also must submit certification to the EPA or
authorized state that the deed notification has been recorded.

3.4 WASTE AND RESIDUALS CHARACTERIZATION

A permit writer should require that a subpart X permit applicant characterize the waste that is to be treated
or disposed of (as generated wastes) and, if applicable, the residues of the treatment process. The
following subsections describe methods thay/be used to characterize wastes treated in subpart X units
and subsequent residues from subpart X treatment processes.

3.4.1 Munitions, Explosives, and Other AsGenerated Wastes

Thereare two major issues of special interest to permit writers with regard to the analysis of wastes to be
treated or disposed of in subpart X units. First, many of the wastes that will be treated in subpart X units,
and OB/OD units in particular, already mag well characterized in information provided by

manufacturers and other sources. Because of this circumstance, in conjunction with the possibility of
specific health and safety concerns and analytical problems associated with the characterization of the
wastes, the permit applicant in many cases may be able to use information from alternative sources in lieu
of data obtained from direct sampling and analysis. Second, only certain types of ignitable and reactive
wastes are appropriate for treatment i/OB units. The two issues are discussed in the following



subsections.
3.4.1.1 Use of DoD Data Sheets and Technical Manuals

DoD data sheets may be used to characterize some wastes thattadenr®B/OD units. The

Secretary of the Army is the sole manager for the procurement, production, supply, and maintenance of
conventional ammunition for all military services. The Army has developed technical manuals (TM) that
provide data sheets foaeh class of munitions (for example, artillery ammunition, bombs, grenades,
rockets, and land mines). Each data sheet provides a short compilation of information about the
particular munition, including: dimensions, weight, explosive and propellami &itel net explosive

weight (NEW), along with illustrations and descriptions. In addition, the data sheets describe how the
munition functions when fired. Each data sheet also provides a list of reference publications. The
reference publications providietailed information about storage, transportation, and demilitarization,
along with drawings of individual components of the munition. The data sheets, although not necessarily
a part of an OB/OD permit, may be referenced in the permit.

SubpariX permit applicants also may use technical manuals to characterize wastes. Technical Manual 9
1300214, Military Explosivesis a comprehensive manual on military energetic materials. The permit
writer may require that permit applicants use the mawoualbtain additional detailed information about

the chemical and physical characteristics of explosive fillers and propellants.-18PD214 also

provides information about the toxicity of energetic materials, along with procedures for detection,
identification, disposal, and decontamination. Table 3.1 presents a list of military TMs that include data
sheets.

Table 3.1 Military Manuals Containing Explosives Information

Publications
Technical Manual Army Ammunition Data Sheets
TM 43-0001-27 Small Caliber Ammunition
TM 43-0001-28 Artillery Ammunition, Guns, Howitzers, Mortars, Recoilless
Rifles, Grenades Launchers, and Artillery Fuzes
TM 43-000%129 Grenades
TM 43-0001-30 Rockets, Rocket Systems, Rocket Fuzes,Roaket Motors
TM 43-0001-36 Land Mines
TM 43-0001-37 Military Pyrotechnics
TM 43-0001-38 Demolition Material
T™ 9-1325200 Bombs and Bomb Components

3.4.1.2 Use of Material Safety Data Sheets (MSDS) and Other Information From thExplosives
Industry

MSDSs from manufacturers of explosives can be good sources of information to be used as a starting
point for the formulatiorof a waste analysis plan for an OB/OD unit. MSDS for energetic materials
contain information including physical description, other names, chemical formula, health hazards,



exposure limits and effects, and reactivity data and flashpoint.

Although MSDSganay be useful in characterizing explosives that are proposed to be treated in an OB/OD
unit, to date, there have been no studies performed for or by commercial explosives manufacturers about
the characterization of residues from OB/OD operations. Nbeig a single document that contains all

the MSDSs for explosive and energetic materials. Permit applicants could request such MSDSs from
individual manufacturers; however, if a permit applicant is using such materials, the applicant must
provide MSDSsn conjunction with other information when discussing the safety and toxicological

aspects of the residue being generated from OB/OD operations.

3.4.1.3 Munitions Items Disposition Action System (MIDAS)

The Munitions Items Disposition Acin System (MIDAS) Program is an ongoing project of the U.S.
Army Defense Ammunition Center and School that provides support to the military services for the
demilitarization and disposal of ammunition. The MIDAS team has developed -&00D
demilitarizéion and disposal information for ordnance, including:

1) Relational databases of munitions, components, constituents, and current inventories

2) Alternatives for demilitarization, recovery, and recycling

3) Cutaway images detailing munition configuration and relative size

4) Mathematical representations of 28 shapes for use in estimating weights of explosives, parts,

metal paintings, and paint finishes

5) A database of information on OB/OD, incineration, removal, and environmental permits issued to
military installations

6) A database of 85 emerging technologies for disassembly, removal, recovery, and reuse of
munitions and treatment of wastreams.

The MIDAS databases are periodically updated as additional data becomes available. The MIDAS team
recently developed a waste stream analysis program for incineration of munitions and currently is
working on a similar program for OB and OD unit3he permit writer should be aware that the MIDAS
database is limited, and does not provide summaries of munitions families, but only individual items.

For more information about the MIDAS program, and availability of the program eR@R, visit the

MI DAS I nternet site at #dAhttp://206.39.34.252/ mi da:

3.4.1.4 Waste Analyses for Ignitable and Reactive Wastes

Permit writers should allow treatment of ignitable and reactiveesastOB/OD units only if such wastes
cannot be managed safely in other units. To that end, permit applicants are required to provide
information on waste characterization information to justify use of OB/OD. Many types of waste
streams that are ignitabbr reactive can be managed safely in other types of units, such as incinerators
(for example, popping furnaces for small arms ammunition) or BIFs.

The determination is based on the means by which the generator has classified the waste as ignitable.
EPAGs definition of an ignitable waste includes:

1 Liquid wastes that have a flash point of less thanB460 C)



1 An oxidizer, as defined by Department of Transportation (DOT) in 49 CFR 173.151
1 An ignitable compressed gas, as defined by DOT in 49 TFER300

1 A solid wastes capable under standard temperature and pressure of causing fire through friction,
absorption of moisture, or spontaneous chemical changes and that when ignited, burn so vigorously and
persistently that they present a hazard

Wastes that fall into any of the first three categories listed above should not normally be treated in
OB/OD units because they typically can be treated disposed of by more conventional hazardous waste
treatment or disposal technologies, suchamerators or BIFs. For wastes in the first category, permit
applicants are required to use 8A6 Method 1010 to determine whether the waste is ignitable.

Because Method 1010 applies only to liquid wastes, permit applicants may be required tpase the

filter liquids test (SW846 method 9095) to determine whether a waste is a liquid. Ignitable wastes
included in the second and third categories listed above are defined by DOT regulations as safe for
transport. A waste that falls into the fourthegory may be a candidate for OB. For such wastes, the
permit writer should require that the applicant provide a convincing rationale for treating these wastes by
OB.

In contrast, treatment of OB/OD may be the only practicable methods of treatmemiogabtfser many

types of reactive wastes. Because such wastes may be affected by unique handling considerations,
conventional hazardous waste treatment technologies (for example, incineration) may not be capable of
safely managing them. In addition, masgmmercial laboratories are not equipped for, and will not
accept, certain types of PEP wastes that are classified as reactive.

EPA classifies several types of wastes as reactive hazardous wastes, including any waste that meet any of
the following critera:

1. It is normally unstable and readily undergoes violent change without detonating

2. It reacts violently with water; forms potentially explosive mixtures with water; or, when mixed
with water, generates toxic gases, vapors, or fumes in quantitieaaiiahreaten human health or the
environment

3. It is a cyanideor sulfidebearing waste that, when exposed to pH conditions between 2 and 12.5,
can generate toxic gases, vapors, or fumes in quantities that may threaten human health or the
environment

4, It is capable of detonation or explosive reaction if it is subjected to a strong initiating source or if
it is heated under confinement

5. It is readily capable of detonation or explosive decompaosition or reaction at standard temperature
and pressure

6. DOT defines it as a forbidden explosive (49 CFR 173.54), or a Class 1.1 through Class 1.3
explosive (49 CFR 173.53)

Permit writers should require that the permit applicants clearly state why a waste is considered reactive
(which of the categores | i sted above applies to the applicant
wastes in categories 2 and 3 that are capable of generating toxic gases, mists, or fumes to be treated in



OB/OD units because emissions from these units will be uncleatrolEPA has developed an approved

test method for category 3. The method defines a waste as exhibiting the characteristic of reactivity if it
generates more than 250 mg of hydrogen cyanide gas or 500 mg of hydrogen sulfide gas per kilogram of
waste. Ifthe toxic emissions from the unit cannot be characterized by this method, the permit writer
should require that the applicant describe how the waste will be managed to protect human health and the
environment.

For all other types of potentially reactivastes, the permit writer should require that the subpart X
permit applicant characterize the waste as one for which OB/OD is the only practicable treatment or
disposal option before permitting treatment of the waste in that manner. Those wasteshoekidlieat
exhibit explosive reactivity. Although no standard EPA methods are available for evaluating whether
wastes would be appropriate for OB/OD, several methods provided by other authorities are available.

Those methods include:

1 A stability test performed by heating the residue to @5or 48 hours. A waste is considered
reactive due to instability if a sample of it detonates, deflagrates, or decomposes exothermically during
the test. The test defines a forbidden explosive acuptdi49 CFR 173.51.

1 A detonation test performed by inserting a blasting cap into a sample and observing the
detonation. Reaction of the sample to a strong initiating source and Class A explosives as defined in 49
CFR 173.53 are tested in this manner.

1 A spark test, performed by inserting a time fuse or an electric squib into a sample and observing
the waste for deflagration or detonation. This tests explosives as defined in 49 CFR 173.53 and 49 CFR
173.88.

Reactivity tests are dangerous to conduntt generally not available commercially or at most DoD
installations. The concentration of energetics for a sample can be used to define the reactivity criteria.
Extensive tests conducted by the US Army using spark/gap tests for 36 sites have cahdéitmed
soil/ground water samples are not reactive.

Examples of reactive wastes that may be treated or disposed of in subpart X units include TNT, white
phosphorous, and sodium and magnesium metals.

3.4.2 Residuals Characterization

Residues from the treatment of wastes in subpart X units include solid wastes and air emissions. Permit
writers should require that applicants provide a means for characterizing the hazardous constituents in
such emissions. The follomg) subsections describe procedures that the permit writer may require of
permit applicants and issues the permit writer should consider when evaluating information that permit
applicants submit about characterization of residues.

3.4.2.1 Air Emissions

OB/OD thermal treatment methods are currently the primary means of demilitarization employed by DoD

for the disposal of energetic materials. To meet the need for identification and quantification of

emissions fronthese treatment methods, DoD instituted a comprehensive test program commonly
referred to as the fiBangBox0o study. The primary
characterization data for subpart X permit applications. The program consistexte$t phases: the

controlled chamber (BangBox) test phase and theséalle fieldtest phase.



In 1988, a DoD technical steering committee developed a list of volatile and semivolatile organic
compounds and metals that are potential contaminantthef eoil or atmosphere from OB/OD

processes. Between 1988 and 1989, chamber (BangBox) tests were conducted at Sandia National
Laboratories to examine instrumentation, technology, methodology, and analytical procedures that were
proposed for followon fidd tests. The field tests were required to obtain data to validate the technology
and methodology for characterizing full scale OB/OD operations and establishing correlations between
smallscale, controlled testing and fsitale operations. Representasi of EPA provided technical

guidance and quality assurance and quality control support during all phases of planning and execution of
the tests. EPA also reviewed data collection and analytical procedures throughout the program.

The BangBox tests evaligal emission factors (EF) from the open detonation of TNT, and the open

burning of a doubldased and a composite propellant. TNT was selected as acasestxample

because it is the most oxygdgeficient explosive and therefore the one most dependegrironmental

oxygen. The carbon balancing method was used to calculate EFs because total volumes of clouds and
tot al concentrations of products over the entire
sampl eso taken wi t lacnaft werde recesdarg. uSlipeteitiiakl a mp | i n g
chromatography and gas chromatography techniques were used to test for semivolatile organic

combustion products. The BangBox tests confirmed the technologies, methodologies, and analytical
procedures employedThe study also provided information about airborne particulate materials and
polychlorinated dibenzodioxins (PCDD) and dibenzofurans (PRCF).

Emissions and residues from singlase, doubkpase, and composite propellants and from TNT,

Explosive D, RDXand Composition B were characterized during field tests conducted at Dugway
Proving Grounds between 1989 and 1990. For these field tests, sampling instruments placed-on a fixed
wing aircraft flying through OB and ODenerated plumes were used. Compar&blewere found

during the BangBox testing and the field testing of TNT. Other similarities among EFs, combustion
products, and concentration levels resulting from the OD of TNT, Composition B, Explosive D, and RDX
also were observed. The relationshipdicated that smalcale, chambetype OD tests may be

sufficient to provide the data needed to characterize-Eugke field OD treatment operations and

improve current OB/OD models.

3.4.2.2 Solid Residues

Permit appliants should provide permit writers with a description of the process to be used to
characterize solid residues generated by subpart X treatment units. In general, the methods used to
evaluate aglenerated residues may be applicable to residues geneatethé treatment process. In

some cases, visual inspection and knowledge of a munitions expert may be sufficient to determine
whether the materials should be subjected again to OD or whether they can be treated or disposed of by
other means. In otherses, standard EPA methods may be used to characterize solid residues generated
from treatment in subpart X units. For example, ash removed from OB operations may be fairly
innocuous and may only need to be analyzed only for metals and organic condtitdetgsmine

treatment and disposal options, as mandated by the LDRs.

3.5 ENVIRONMENTAL PERFORMANCE STANDARDS

This section provides permit writers guidance for determining compliance with starfiolasiting,

design, construction, operation, and maintenance of miscellaneous units. It also describes the
information that must be included in a subpart X permit application to demonstrate protection of human
health and the environment.



3.5.1 Location Requirements

A miscellaneous unit, such as an OB/OD unit, must be located in a manner to protect personnel and
property from the potentially destructive effects of explosions. The unit must be separatededylequ

from off-site inhabited buildings and public roads and railways. The Department of Defense Explosives
Safety Board (DDESB) provides guidance for determining adequate distances between OB/OD units and
public highways, passenger railways, and inhalitgldings DoDAmmunition and Explosives Safety
Standard (DoD 1978) and in Tables 4.1 and 4.2 of the RCRA part B Permit Writer's Guidance Manual for
Commercial Explosives Industry, prepared by the Institute of Makers of Explosives. In the case of a
military OB/OD unit, the manual will be the primary source of the necessary information, while either the
DDESB manual or the commercial information may have been used for nonmilitary OB/OD units.
Factors that must be considered in siting OB/OD units inclig#hé maximum quantity of explosive

wastes that will be treated in the unit at any one time, (2) the number of burning pads used by the facility,
and (3) wind direction. In addition, §265.382 provides the acceptable minimum distances between
OB/OD unitsand other properties.

In the case of an OB/OD unit that has multiple burning pads, the pads must be separated adequately to
prevent detonation of the explosives on one pad by the unexpected detonation of explosives on another
pad. If any two or more pa that will have explosive wastes present at the same time are not separated
adequately from each other, such two or more pads must be managed as a single burning pad.

3.5.2 Design and Construction

The applicant foa subpart X permit must provide detailed information about the design and construction

of the unit. A detailed description of the unit being used or proposed for use must be provided in the

subpart X permit application. A description of the unit thalifficiently detailed should provide all the
information required to evaluate adequately the p
environment. In addition, the need for monitoring, and the types of monitoring required, will depend

partly on he characteristics and design features of the unit. Where appropriate, information required for

an OB unit might include:

1 Descriptions of the physical characteristics, construction materials, and dimensions of each
device, and appurtenance uses atihie

1 Engineering drawings

1 Specifications for liners within or below the device

1 A description of leak detection equipment

1 Descriptions of methods to control runon and runoff

1 A description of procedures to control releaseasbies and residues during and after OB
operations

1 A description of methods to control deterioration and maintain the integrity of fabricated devices
1 A description of measures to prevent accumulation of precipitation in the unit (for example, a

preciptation cover) and procedures for handling any accumulation of precipitation in fabricated devices



1 A plan for managing ash and residue

1 A construction quality assurance plan

3.5.3 Operation and Maintenance Procedures

According to §270.23(a)(2), the applicant for a subpart X permit must describe in the permit application
how the unit will be operated and maintained to comply with the environmental performance standards
set forth under part 264 subprand all other relevant provisions of part 264. For OB/OD units, the

information required includes:

1 Identification of meteorological conditions under which burning or detonation will be permitted
or restricted

1 A description of the procedures fibansporting the waste to the unit
1 A description of procedures for placing the waste in the unit
1 Identification of supplemental fuels, if any, to be used to initiate the reaction and measures to

minimize release of those fuels to the environment

1 Identification of the time expected to be necessary to complete burning

1 Identification of the location of protection or shelter to be used by personnel during burning or
detonation

1 A description of procedures for management of residual ashderasampling and analysis of

the ashes and any contaminated soils to determine whether they are hazardous wastes and whether they
are prohibited from land disposal under the LDRs

1 A description of procedures for inspection and maintenance of the unit

1 A description of procedures for complying with requirements under Parts 262, 263, and 264
governing manifesting, recordkeeping, and reporting

Relevant portions of the SOP should be included in the permit application. The permit application
shouldalso indicate that the SOP will be reviewed and updated whenever necessary.



3.5.4 Detection and Monitoring Requirements

Detection and monitoring procedures must be developed to ensure protectiomaoffiealth and the
environment. Location of the site, design of the unit, quantity of wastes to be treated in the unit, and
hydrogeologic characteristic at the site (discussed in Sections 6.3 and 6.4) are some of the factors that
must be evaluated to det@ine whether surface water or growweter monitoring is required at the unit,

both during the operating life of the unit and, for subpart X disposal units, duringlpsste care. For
example, ground water monitoring is less likely to be requireddfar more of the following applies:

(1) containment structures will be used and waste residues will not be in contact with the ground surface,
(2) precipitation that collects in the unit will be collected and disposed of regularly, (3) the unit is
equipped with a leak detection system, (4) the unit is inspected regularly, (5) the ground water table is
deep, (6) the composition of the soils beneath the unit will not facilitate leaching of contaminants through
the solil into the ground water, or (7) the usitocated in a low rainfall area where evaporation

significantly exceeds precipitation. Conversely, grourder monitoring is more likely to be required if

(1) the unit is not equipped with secondary containment structures, (2) wastes containitteediqd)

the ground water table is shallow.

If the environmental assessment indicates that grswatdr monitoring will be required at the unit, the
groundwater detection and monitoring programs described in Chapter 6 must be implemented. - Ground
watea monitoring wells should be located at a sufficient distance from the OB/OD unit to prevent damage
to them as a result of burning or detonation of waste. The list of monitoring parameters must be
developed carefully to reflect the chemical compositiothefwastes treated in the unit and their
decomposition products, as discussed in Chapter 6.

If the environmental assessment indicates that there is a risk of soil contamination, the subpart X permit
application also should include plans for periodic raing of the soils beneath and in the vicinity of the
unit. If there is a risk of soil contamination, the subpart X permit application must include a contingency
plan to close the unit as a landfill in the event the unit cannot be-diesed by removaif all

contaminated soils from the unit and nearby areas. If the unit will be closed as a landfill, the subpart X
permit application also must include a description of procedures foclpssire care, including

postclosure groundvater monitoring in amrdance with the closure and pokisure requirements set

forth in part 264 subpart G.

3.5.5 Effectiveness of Treatment

Based on BangBox and full scale field testing, the effectiveness of treatrdepeisdent on a number of
factors:

Types of Methods:  In general, OD results in slightly greater destruction and removal efficiency
(DRE) for energetics than OB (although DREs for either type of method exceed 99 percent). The
principal reason forhis is that OD results in less residue in the unit following treatment. (The
mechanism for greater DRE is secondary combustion in the fireball resulting from the detonation as well
as ejected material.) For example, the detonation of trinitrotoluene) (ENTIts in a DRE of 99.9996
percent with the residue consisting of-giditrotoluene and soot. Approximately 2 percent of the OD
residue was recovered within 225m of the detonation site. Open burning of propellants containing 2.4
dinitrotoluene resulin DREs of between 99.9 and 99.98 percent.

Type of Energetics: Energetic materials with a higher oxygen content resulted in higher DREs. That
is, molecules that contained most of the oxygen required for complete combustion have higher conversion
efficiencies. For example, OB of propellants containingdimdtrotoluene resulted in DREs of between




99.9 and 99.98 percent, whereas OB of a triple base propellant containing nitroglycerine and
nitroguanidine resulted in DREs of 99.9997 and 99.9998 percepeatively. In general, propellants
have higher oxygen balances and resulting conversion efficiencies than explosives.

Interaction with Soil: The presence of soil interferes with the flame zone for OB or the flow of ambient
air into the fireball regionfahe detonation for OD. For this reason, use of burn pans for OB results in
higher flame temperatures and correspondingly higher DREs. Similarly, suspended detonations of
explosive result in higher DREs than surface OD. Further evidence of the metbisicondary
combustion can be found in the higher DREs of fallout material. For example, although the DREs for
OB of propellants containing 2dinitrotoluene is between 99.9 and 99.98 percent, the DRESs rise to
between 99.9996 and 99.9991 percent énfetlout material, indicating secondary propellant conversion
and destruction is occurring in the smoke plume from the burning propellant.

Although OD generally results in less residue in the treatment unit than OB, BangBox testing indicates
that OB comhstion products are more completely treated or converted than OD combustion products.
Open detonation results in 97 percent of the carbon in the explosives being converted to carbon dioxide
whereas OB results in greater than 99.6 percent conversiorbtimadioxide (See Table 3.2 and 3.3).

Similarly, higher percentages of carbon monoxide, volatile organize compounds (VOC), semivolatile
organic compounds (SVOC), and soot are generated by OD than by OB. (The soot undoubtedly contains
Afexoti coO apomadtiyocormpoundsaombustion product such as acenaphthene as well as other high
molecular weight compounds.)

Table 3..2
Distribution from Carbon -Containing Species Measured From TNT
Species Percent
Carbon Dioxide 97.20
Carbon Monoxide 0.50
C1 to C10 volatile hydrocarbon and other 0.57
organics
Elemental carbon (soot) 1.71
Table 3.3
Carbon-Containing Species Measured from Propellant Burns
Percent Percent
Double-Base Composite
Carbon Dioxide 99.64 99.88
Carbon Monoxide 0.15 0.11
Organic Carbon 0.21 0.00




Percent Percent
Double-Base Composite

Elemental carbon (soot) 0.00 0.01

Comparison between BangBox and fediale field test data indicate that the conversion of TNT carbon to
carbon dioxide is more efficient under the controlled conditions of the BangBox tlzgescale

detonations in the field. Specifically, more VOCs are generated under field conditions than indicated in
Table 3.3. However, SVOC generation appears to be very similar under either BangBoxaaiéull

testing conditions.

Because combustigrroducts may be present as residues in the treatment unit or ejected sails, the
collection and analysis of sample is required to characterize contaminants and determine the
concentrations of compounds in the treatment residue for subsequent managerdspiogad In
general, OB/OD will render energetic materials nonreactive. (The Bureau of Mines reactivity test
classifies energetic concentrations of 30,000 mg/kg or less as not reactive.)

Table 3.4 presents health based criteria for potential cordaisin Table 3.5 presents threshold
concentrations for RDX for various media adopted by Region 9. SW 846 Methods 8320 and 8330
determine the concentrations of 14 energetic compounds for soil and water. Method 8330 uses
ultraviolet detection whereas Meth8320 uses mass spectrometry.

Table 3.4
Health Criteria for Potential Contaminants
Constituent Criteria (mg/L)
RDX 0.4
HMX 207
DNT 0.02
DNB 0.000058
Lead 0.002
Silver 0.08
Chromium 2.00
Potassium 0.1

2 Drinking Water Health Advisory
b RCRA Action Level

Table 3.5
EPA Region 9 Threshold Concentrations for RDX

Residential soil 4 mg/kg




Residential soil 4 mg/kg
Industrial soil 17 mg/kg
Tap water 0.61 mg/L
Ambient air 0.061 mg/n3

3.5.6 Other Appropriate Requirements for subpart X Units

This section provides guidance to the permit writer in determining which stargfsdified in subparts |
through O are pertinent to miscellaneous units, such as OB/OD units. Regulations in 8264.601 state that
the terms and provisions of subpart X permits are to include those requirements of subpart | through O of
part 264, part 27@nd part 146 that are appropriate for the miscellaneous unit being permitted.

3.5.6.1 Application of Subparts | Through O to OB/OD Units

Subpart | - Containers

Subpart | addresses the use and management of containers, portable devices in which material is stored,
transported, treated, disposed of, or otherwise handled. Portable, fabricated devices used for OB
operations or operations at shredders or crusherdmainilar to containers. Therefore, certain
requirements of subpart I may be applicable to these devices. The need for secondary containment
(8264.175(c)) also should be evaluated, especially if the wastes treated in the unit contain liquids.

Subpart J - Tanks

Subpart J establishes requirements for tank systems. Certain types of miscellaneous units may resemble
tanks, such as certain OB units or units performing physical handling operations such as drum shredders
or crushers.

Tanklike devices dsigned for OB operations may require lining with refracting materials to insulate the
metal walls of the tank from the extreme heat that may be generated during operation of the unit. The
aboveground portions of the such units should be inspected da#ytanklike unit is closed with

wastes in place, the pedbsure care must be performed as for a landfill (§264.197). Assessment of the
integrity of a unit that resembles a tank (§264.191) can be addressed adequately by conducting
inspections on a redar schedule (either daily, weekly, or monthly depending on the frequency of use).

Subpart K - Surface Impoundments

Subpart K establishes requirements for surface impoundments. Ponds used for underwater detonation
may resemble surfaémpoundments. However, such ponds would not be designed in precisely the same
manner as surface impoundments, because they will be subject to extreme stresses resulting from repeated
detonation of explosives. Those activities would destroy synthetath{er types of) liners and leachate
collection systems that usually are installed immediately beneath a surface impoundment. However, the
need for monitoring of the ground water beneath the unit should be evaluated. The surface impoundment
shouldbeinspct ed weekly to detect evidence of any sudd:¢
contents and signs of deterioration in dikes or other containment devices (8264.226(b)). The surface
impoundment should be designed, constructed, and monitored, ia stahas to prevent overtopping

and to prevent failure of any dikes (8264.221(g) and (h)).

Subpart L - Waste Piles
Subpart L establishes requirements for waste piles. OB/OD units may resemble waste piles, especially if



residual waste is left to accumudatn the ground surface or during temporary storage of the waste before

it is treated by OB/OD. Standards for waste piles that may be applicable to the circumstances at an
OB/OD unit described above include requirements for installing leachate collegsiems and liners.

The leachate collection and removal system must be chemically resistant to the waste managed in the pile
and leachate expected to be generated (8264.251(a)(2)(i)(A)). The liner must be constructed of materials
that have appropriate emical properties and sufficient strength and thickness to prevent failure due to
pressure gradients, physical contact with the waste, climatic conditions, and the stresses of installation
and daily operation (8264.251(a)(l)(i)). Clay liners should beidened in particular for OB units that

do not have containment devices; synthetic liners may not withstand the extreme temperatures generated
in the OB unit. Further, detonation activities conducted in OD units will destroy any kind of synthetic

liner canventionally installed beneath the unit. Therefore, synthetic liners are not generally

recommended for OD units.

Other requirements for waste piles that may be applicable and appropriate for OB/OD units include
requirements for controlling runon and fonoff and conducting groundater monitoring, if the
environmental assessment indicates that there is potential for contamination of the ground water. The
runon control system should be capable of preventing flow onto the active portion of the wakidrle
peak discharge from a 3&ar storm (§264.252(g)). The runoff management system should be capable
of collecting and controlling the water volume resulting from @@6r, 25year storm (8264.252(h)).

The pile should be managed to control anyipalate matter subject to wind dispersal (8264.252())).

The waste pile should be inspected weekly and after storms (§264.254(b)).

Subpart N - Landfills

Subpart N establishes requirements for landfills. OB/OD units should be clean closed, if pdssible.
clean closure is not feasible, the closure standards and requirements-fdo@ast care that are
applicable to landfills are applicable to these units. Upon closure, the landfill must be covered with a
final cover and must meet other monitoringuiegments (8264.310).

Subpart O - Incinerators

Subpart O establishes requirements for incinerators. Use of the subpart O requirements may be
appropriate for some thermal treatment units, such as carbon and catalyst regeneration units. These
requirementénclude waste analysis requirements (8264.341), the potential need for a trial burn
(8264.340(d)), acceptable operating limit for each type of waste feed (8264.345(b)), control of fugitive
emissions (8264.345(d)), and monitoring and inspection requirert2f4.347). A permit writer may
require a trial burn for such thermal treatment units if the permit applicant cannot convincingly
demonstrate in the risk assessment a lack of environmental effects.

3.5.6.2 Application of Subparts AA Through CC

These subparts establish standards for air emissions from such sources as vents, pumps, and units such as
tanks.

Subpart AA applies to process vents that may be associated with units that hersgeus waste

having concentrations of organic constituents of at least 10 parts per million by weight (ppmw). For
example, applicants for subpart X permits for carbon regeneration units and thermal desorption units must
comply with the requirements etibpart AA if the units are fitted with process vents like those described

in subpart AA. According to §264.1032, the owner or operator of a facility that has process vents
associated with air or steam stripping operations that manage hazardous wastesomaentrations of

organics of at least 10 ppmw must either (1) reduce total organic emissions from all affected process
vents at the facility to a level below 1.4 kg/hr or (2) reduce, by use of a control device, total organic
emissions from all affectieprocess vents at the facility by 95 percent by weight. If the owner or operator



installs a closedent system and control device to comply with provisions of §264.1032(a), the device
must meet the requirements governing clegeat systems and controddces specified in §264.1033.

Subpart BB applies to equipment, such as pumps, that contain or come into contact with hazardous wastes
with concentrations of organics of at least 10 percent by weight that are managed in (1) units subject to

the permittingrequirements of part 270 or (2) hazardous waste recycling units that are located at

hazardous waste management facilities subject to permitting requirements under part 270. Where
applicable, permit applicants must submit information that demonstratgdiaooe with all requirements

of subparts AA and BB.

Subpart CC applies to owners or operators that store or treat hazardous waste in containers, tank systems,
or surface impoundments.  Applicants should submit information that demonstrates compliance wi

those requirements if the units resemble the types of units regulated under subpart CC, as described
above. Examples of units subject to subpart CC may includdikaenttevices such as drum crushers

and shredder units.

3.6 PREVENTION OF RELEASES TO GROUND WATER AND THE SUBSURFACE
ENVIRONMENT

This section discusses the areas the permit writer should focus on in reviewing the section of the permit
application in which mvention of releases to ground water and the subsurface environment is discussed.
This information is required to comply with regulations in 8264.601(a). The discussion focuses
primarily on OB/OD units because those units, which operate on or in thealanaost likely to present

a potential for releases to ground water and the subsurface environment.

3.6.1 Volume and Physical and Chemical Characteristics of the Waste

The volume and physical and chemical characteristics of wastes have a direct bearing on the potential that
contaminants will reach ground water or contaminate the subsurface environment. Information about
those factors is crucial to the permit writeistgpport a determination of the potential to release. When
reviewing applications, the permit writer should determine whether any of those factors in the wastes
managed at the unit could enhance the possibility of release and if so what types of management
alternatives or engineering controls can be put in place to minimize any release. Presented below is a
brief discussion of the manner in which those factors may be considered in the review of applications for
OB/OD units.

3.6.1.1 Open Burning Units

The wastes treated at OB units typically will have been well characterized and will be present in the unit
itself for only a brief period before the burn is initiated. Residues from OB operations, such as ash and
air emssions, are of the greatest concern in identifying the potential for release to ground water and the
subsurface environment. Because the combustion process typically will destroy most of the waste, the
volume of residue tends to be relatively small, cared with the original volume of the waste. The

physical and chemical characteristics of the gaseous emissions cause them to diffuse rapidly and to be
transported away from the unit. However, particulates generated as part of the burn will fall imynediate
from the plume in close proximity to the unit. The permit writer may require the applicant to use
dispersion modeling to determine where particulates are most likely to be deposited and where soil testing
would be most appropriate.

Because it iglifficult to determine the physical and chemical composition of waste products for each type
of waste burned, the permit writer should require information from a trial burn or from the BangBox or a



similar study be provided. The permit applicant also Ehprovide the results of analysis of solid

wastes generated from OB operations. Since most such units operate under interim status, the applicant
should be able to develop sipecific data. The information should identify the chemical and physical
chamcteristics of the particulates and provide an estimate of the amount of particulate matter that will
dissolve and be transported into the subsurface and the ground water.

3.6.1.2 Open Detonation Units

The managemermf wastes before placement in OD units is similar to that for OB units. The wastes
usually will be well contained (that is, in packages), and usually will remain in the unit only for a very
short time before treatment. Although wastes entering theisuntily are well characterized, permit
applicants are required to obtain and to provide to the permit writer information about the volume and
physical and chemical characteristics of residues from OD. Because of their method of operation, OD
units presena potential for release of residues from the treatment to the ground water and subsurface
environment. The detonation usually occurs under several feet of soil, and the force of the blast is
directed downward into the soil. Residues from wastes ngpledety destroyed during that process will
be forced into the soil or dispersed above ground.

The permit writer should review all information about volume and physical and chemical characteristics
of the wastes after detonation. Because most of unithawie been operating under interim status, there
should have been more than ample opportunity for the applicant to have sampled some of the detonation
points and to provide a description of the residues generated.

3.6.2 Potential for Migration through Soil, Liners, or Other Containment Structures

The permit applicant should use information pertaining to the volume and physical and chemical
characteristis of the wastes managed at these units to assess the potential for migration of such wastes
through, soil, liners, or other containment devices. The permit writer should be able to determine from
the information provided in the application the potentalrhigration for each combination or class of
wastes managed at a unit. That information should be stated explicitly, and a discussion of the
mechanism that reduces the potential for migration also should be included.

3.6.3 Hydrologic and Geologic Charateristics of the Unit and the Surrounding Area

Like other landbased units, characterization of sifgecific hydrology and geology at the facility is
necessaryat adequately define aquifer system(s), bedrock formation material(s), and subsurface soil.
Information required for defining the hydrogeologic environment of the area in the vicinity of the subpart
X unit includes the quality, quantity, and gradient @&f ¢éxisting ground water; the locations of current

and future ground water users; the current and potential rates of withdrawal of water; and lecsé land
patterns. Adequate baseline hydrogeologic data is needed for interpretation of monitoring tiata an
be used as input parameters for-specific hydrogeologic models.

The permit applicant must characterize the hydrogeologic environment by defining (1) the hydrogeologic
setting of the area in the vicinity of the unit; (2) the potential receptorslsases from the unit into the
ground water and subsurface environment; and (3) the expected migration and dispersion rates of
potential releases from the unit into the subsurface environment, including ground water.

The potential for physical and cheral interactions between the hydrogeologic materials and hazardous
constituents that may be present in releases from the subpart X unit also must be described. Biological
and geochemical interactions may result in biodegradation or transformation prdiffiecent from the

original constituents released from the unit. The application should describe any potential for such



interactions and the effects the geochemical and biological interactions may have on the subsurface
environment.

3.6.4 Existing Quality of Ground water, Quantity and Direction of Ground water Flow, and
Proximity to and Current and Potential Withdrawal Rates of Ground water Users

Once again, the permit writer should ascertain that the information provided by the permit applicant is
complete. The permit writer must use best professional judgment in determining whether the
information provided is adequate. The permit writer maywascompare descriptions of ground water

flow direction and quality with information found in state or United States Geological Survey
hydrogeological surveys for the area. State and county organizations generally maintain lists of wells on
a by-county lasis that also may prove useful in validating the data provided by the applicant.

3.6.5 Potential for Deposition or Migration of Waste Constituents

Most of the information desdred above is intended to support a discussion of the potential for migration
of wastes into the subsurface soil and ground water and subsequent migration into the rooting zones of
food crops and other vegetation. The ecological portion of the risk assgsdrould discuss

individually the reasons there is high or low potential for release to the subsurface soil or ground water
and the extent of the potential for migration to and uptake bydbath crops or other vegetation. The
discussion should bringformation about the environmental setting together with the engineering
information in the permit and synthesize the two types of information into a coherent examination of the
potential for deposition or migration of waste constituents.

In cases in which the permit writer does not find the discussion persuasive, the permit writer may respond
with a NOD in any of several areas. The permit writer may determine that:

1 The overall discussion in the risk assessment is inadequate and more dditiayrah results of
modeling are needed to defend the conclusions drawn

1 The conclusion of the risk assessment that there is a high risk for release and migration of
contaminants is sufficient reason to require additional engineering or operatiomalscontthe unit

3.6.6 Potential for Occurrence of Health Risks Caused by Human Exposure to Waste
Constituents

The human health risk portion of thekrisssessment should address directly the potential for the
occurrence of health risks associated with direct or indirect exposure to wastes released from the unit.
Section 7 provides a discussion of requirements for risk assessment in subpart X péerdisciission
should include all pathways identified to be of concern and provide a rationale to support the
determination that a pathway would not pose unacceptable human health risks.

3.7 PREVENTION OF RELEASES TO SURFACE WATER OR WETLANDS OR TO SOIL

The issues associated with prevention of releases to surface water, wetlands, or soil are similar to those
related to releases to ground water or the subsurface environmentt, thdaliscussion in the section

above applies to surface soil as well as subsurface soil. This information is required to be submitted by
applicants to comply with regulations in 8265.601(b).

3.7.1 Volume and Physical and Chemical Characteristics of t Waste



The issues associated with these factors were discussed in the section above and are essentially the same
here.

3.7.2 Effectiveness and Reliability ofContaining, Confining, and Collecting Systems and
Structures in Preventing Migration

This part of the permit applicatiohauld discuss the engineering and operational controls in place to
minimize the potential for release from subpart X units. Permit applications for OB units should provide
a description of containment devices; such devices may include burn boxes ¢rapaostain the

wastes and any refactory material (for example, soil) inside the box or pad to protect the containment
from heat generated during OB. Permit writers should require containment for OB units, especially for
those that treat liquid wastes andstes that contain free liquids. Permit applicants also may propose the
use of cages around the unit to minimize the spread of debris generated during OB.

It is unlikely that OD units will be provided with engineering controls; however, distustoperations

in the application should provide for a survey of the area after the detonation and for the removal of any
obvious waste explosive as a method of minimizing any potential contamination of soil or runoff to
surface water or wetlands. ODits may have extensive surfagater runoff controls. If such controls

are in place, the application should include a discussion of how they minimize runoff and how they will
be maintained.

Some problems a permit writer might encounter include:

1 An insufficiently detailed wastewater management plan for managing runoff wastewater

1 Lack of discussion of operational controls that minimize the amount of waste remaining on the
ground

1 Lack of adequate engineering drawings that indiplteement and design or materials of

construction of controls

3.7.3 Hydrologic Characteristics of the Unit and the Area in Its Vicinity, Topography of the Land
in the Vicinity of the Unit, and Its Proximity to Surface Water

This part of the permit application must discuss the general topography and hydrology of any surface
water in the eea of the unit and its location nearest the unit. It must provide detailed information about
potential drainage areas within the unit that might discharge either to nearby surface water or to wetlands.
The section also must discuss any ephemeral susfaies or wetlands features in the area of the unit and
provide the same information for those areas. Ephemeral features are especially important in the more
arid parts of the country and often play an important part in ecosystem dynamics. If thereeaeoy
surfacewater bodies or wetlands, the application must certify that to be the case.

Information deficiencies the permit writer may find in the application include:
1 Inadequate description of surface topography
1 Lack of a map of thiocations of surface water and wetlands

1 Lack of indication on the map of runoff pathways identified in the discussion



3.7.4 Pattern of Precipitation in the Region

Discussion of the pattern of prpitation in the region must rely on rainfall data from a nearby NOAA
weather station, or from a privately maintained weather station. Many military facilities maintain their
own weather stations.

3.7.5 Current and Potential Uses of Nearby Surface Waterand Water Quality Standards
Established for Nearby Surface Waters

A subpart X permit application must include a compléseussion of the potential uses of nearby surface
waters and water quality standards that govern them. The permit writer should obtain information from
the state about the water quality classification of such waters and their associated water quirgysstan
For certain types of rivers and streams, the classification and standards may be generic.

For any surface waters discussed in the permit application, a discussion of their use and water quality
standards should be included. Of greategbitance are uses for drinking water, irrigation, and
recreation.

3.7.6 Existing Quality of Surface Waters and Surface Soils, Including Other Sources of
Contamination and Their Cumulative Effect on Surface Waters and Surface Soils

This information should be included in the environmental and risk assessments. The information
presentd probably will be a combination of information from state reports, USDA soil survey reports,

and analytical data obtained from sampling and analysis upgradient and down gradient of the unit. The
discussion must certify that there are no other sourcesntmination or provide a detailed discussion of
other sources of contamination and the types of hazardous constituents being released. The discussion
also must include information about interactions among hazardous constituents released by the units and
other hazardous constituents and their effects on surface waters, wetlands, and soils.

Typical information deficiencies the permit writer may identify in the discussion provided include:

1 A lack of discussion of potential cumulative effects of contaidm from the unit on sail,
surface waters, or wetlands

1 A lack of adequate discussion of the current soil or water quality
3.7.7 Patterns of Land Use in the Region

The permit application also must discuss patterns of land use in the region. Typical sources of
information for the discussion are county or city zoning and-lesedmaps and data from the Bureau of
the Census. In reviewing the information, the permitewshould determine that complete anetoyp
date information has been provided.

3.7.8 Potential for the Occurrence of Health Risks Caused by Human Exposure to Waste
Constituents

The human health risk portion of the risk assessment should address directly the potential health risks
associated with direct or indirect exposure to wastes released from the unit. Chapter 7 provides guidance
for permitwriters in evaluating risk assessments submitted by permit applicants. The discussion should
include all pathways identified as to be of concern and provide a rationale to support the determination



that the pathway would not pose unacceptable humarhtresids.

3.8 REMEDIATION AND PERFORMANCE CRITERIA

This section discusses the appropriateness of the phasing of remediation activities under the closure
schedule. It also discusses the developmenttafqlality objectives for both monitoring and
remediation programs. Finally, the section briefly discusses the use of innovative technologies in the
cleanup of residues from OB/OD operations.

3.8.1 Phasing of Remediation Activities

Because of the process operations of the OB/OD units, remediation usually will be required before the
closure of such units. It is likely that the units will not be closed until the facility at which they are
located itglf is closed or its mission altered substantially. Many OB/OD units are collocated with
weapons ranges. It therefore is quite possible that range cleanup activities will take place during the
same time period as closure of such units. Presented [zetdiscussion of some of the implications
related to the closure of OB/OD units during range remediation activities.

Range remediation activities |likely wil!/ be regul
important to remember that, even thotigé OB/OD unit may be part of a range, the unit is subject to

closure requirements under RCRA and must be remediated in accordance with those requirements, not the
requirements of the range rule. However, there may be reason to allow the closure tf takeiplace

over a longer time frame than the regulatory standard.

The primary reason a permit writer may wish to include closures activities in a larger range remediation,
ard therefore a longer time period, is related to safety. The OB/OD untierlagated on what is

currently a inactive portion of a range; however, the area may have been part of the active range at an
earlier time. Since it is often difficult to determine the earlier status of areas within weapons ranges, it is
appropriate to @rform surveys of the unit to determine whether UXO is present from earlier range
activities. If UXO is found at the unit, it would be necessary to remove the UXO and render it safe
before closure activities begin at the unit.

UXO detection surveys argrte consuming, labor intensive, and expensive. It would be reasonable to
allow a survey at an OB/OD as part of a larger effort if several requirements are met. These
requirements are:

1 The range remediation activities take place in the same approximatsame as closure of the
unit
1 There are no issues associated with leaving waste in place at the unit for a longer than normal

period of time (that is, the permit writer is not aware of any circumstances that would lead to damage to
human health or accelerated damage to the envirohment

1 The closure plan makes explicit reference to the range remediation activities and provides a
schedule for implementation

The permit writer may recognize other sibe unitspecific requirements that are more appropriate for the
facility of concern Should the permit writer decide to allow a longer time for closure, he or she has the
authority to do so under §264.113.

3.8.2 Data Quality Objectives



EPA has developed detailed guidance on the development pladrientation of DQOs (EPA 1994).

When reviewing plans for remediation, the permit writer should insist that the DQO are explicit and that
plan provide for actually making use of them. Sources of information about DQOs incliRIERIAe

Facility Investigaiton Guidancg EPA 1989),Guidance for the Data Quality Objective ProcéEBPA

1994b), andEPA Requirements for Quality Assurance Project Plans for Environmental Data Operations
(EPA 1994 c).



3.8.3 Innovative Technologies

There are few innovative technologies specifically designed for the remediation of explosives
contaminated soil and ground water contaminated with explosives. Most of those that do exist are
designed to manage UXO or soil contaminated wiglHobncentration explosives contaminated sail;
neither of which is to be expected at OB/OD units. Many of the innovative technologies developed to

treat soils and ground water contaminated with semivolatile organic compounds are likely to be of use in

treating those media at OB/OD units.

There are several sources the permit writer can use to identify innovative remedial technologies. They

include the Superfund Innovative Technology Evaluation (SITE) sditiesRemediation Technologies
Screening Matrix ad Reference Guide,(RTSHBHPA 1994c) and the Vendor Information System for
Innovative Treatment Technologies (VISITT). The permit writer can consult such sources to obtain
information for the applicant or to determine the appropriateness of a seletteclogy. Table & on
page 235 of the RTSM provides a list of technologies and their current status.
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4.0 ENVIRONMENTAL ASSESSMENTS, MONITORING,
AND MODELING UNDER SUBPART X

This section discusses approaches to monitoring or modeling potential releases from subpart X units.

Its



focus is on OB/OD unitbecause typically they represent the majority of subpart X units, and because of
the difficulty in  monitoring and modeling air emissions from such units. The chapter consists of three
major sections: environmental assessments monitoring, and moddlgmonitoring and modeling
sections include subsections on air and groundwater.

4.1 ENVIRONMENTAL ASSESSMENTS (CHARACTERIZATION OF MEDIA)

Environmental assessments are performed to ctesiize the potential effects on each of the

environmental media (air; groundwater and the subsurface environment; and surface water, wetlands, and
surface soils) caused by releases from a subpart X unit. The assessment should demonstrate that the unit
will be operated in a way that will be protective of human health and the environment, and demonstrate
compliance with specific performance standards for each environmental medium. Specific performance
standards are set forth in  §264.601.

Theenvironmental assessment information required of permit applicants includes:

Detailed hydrologic, geologic, and meteorologic assessments anddamdaps for the region in
the vicinity of the site that address and ensure compliance of the unit witfaesar in the
environmental performance standards set forth under 8264.601

Information about the potential pathways of exposure of humans or environmental receptors to
hazardous waste or hazardous constituents and about the potential magnituderarad sath
exposures

For any treatment unit, a report on a demonstration of the effectiveness of the treatment that is
based on laboratory or field data

Any additional information determined by the EPA Regional Administrator to be necessary for
evabliation of the compliance of the unit with the environmental performance standards set forth under
§264.601

Section 270.23(b) allows a permit applicant to submit a preliminary hydrologic, geologic, and
meteorologic assessment if an adequate demonstratiobecmade that the subpart X unit will not violate
performance standards under §264.601. Typically, a detailed assessment should be required for OB/OD
units and for regeneration and thermal desorption units that vent to the atmosphere. The permit writer
should accept a preliminary assessment only if the applicant can demonstrate convincingly that releases
from the unit will be minimal.

The permit applicant can make that demonstration through a combination of data that indicates the
efficacy of the treament, a discussion of release controls for the unit and other information related to
process operations at the unit, and environmental parameters specific to the site. Permit writers should
use the available information on unit design, wastes that métreated at the unit, and other permit
application information that must be submitted with the permit application to determine whether a
preliminary assessment is acceptable.

For a detailed assessment, the permit applicant is required to pmoaidénformation about the

operation of the unit and its potential effects. When conducting a detailed assessment, a permit applicant
may choose to use worshse assumptions, rather than collect complesspiéeific data for the analysis.
Thattypeod et ai |l ed assessment is referred to in this
assessment is one in which various-sjtecific data are collected to provide a more realistic evaluation of

the potential effects on human health and the envirahmsulting from the release of a contaminant.



Both preliminary and detailed assessments are conducted separately for each of the three environmental
media groups listed in 8264.601; air; groundwater and the subsurface environment; and surface water,
wetlands and surface soils. Specific requirements for assessments of each of those media are discussed
separately below.

4.2 MONITORING OF AIR AND GROUNDWATER

Monitoring focuses on the actual gathering obdaievant to the operation of a unit. The data obtained

is used in characterizing the risk to human health and the environment. The permit applicant will have
obtained basic environmental data on the soils and nearby surface water, hydrogeologimentieomd

air to describe the current environment. Those data will be used as a baseline for the risk assessment and
future monitoring.

Monitoring of soil, surface water, and wetlands is not discussed in this chapter because the media present
no speciathallenge in the evaluation of risk posed by of subpart X units. The following sections discuss
air and groundwater monitoring, respectively.

42.1 Air Monitoring

When considering releases to the air from a subpartiX several factors must be examined in

determining the fate and transport of contaminants. Contaminants released to the air behave very
differently in different atmospheric conditions. Because atmospheric dispersion processes are complex,
it can be dficult to perform air pathway analyses. Unlike releases to some other pathways, air releases
can have an immediate effect, and the location of such effects can change quickly with changing
atmospheric conditions. The most obvious concern resultingdnmtease to the air is the concentration

of contaminants in the air downwind of a source. However, other important concerns may be deposition
from the air to soil surfaces or surface water. Other potentially important interactions among media
include resuspension of contaminated soil in the air and volatilization of contaminants from soil and water
to the air.

Some subpart X units will emit toxic particles and gases that can settle out of the air onto soil or water
surfaces, be drawn out by aerodynapriacesses, or be scavenged by precipitation. Those processes,
usually termed dry and wet deposition, will reduce the concentration of a contaminant in a plume, but will
also increase the concentration in another medium. Characterization of depositienmay be an

important part of an overall risk assessment (EPA 1994a) that the permit applicant should address,
depending on the characteristics of the source and the atmospheric and topographic characteristics of the
area in which the unit is located.Under the requirements of subpart X, air quality and meteorological
assessments are required by §8270.23 (a) and (b), and 264.601(c).

If a permit applicant can demonstrate without conducting a detailed air assessment that air releases from
the sulpart X unit will be minimal and will not exceed acceptable levels, only a preliminary air
assessment is required. Compared with detailed assessments, preliminary air assessments require
significantly less information.

A preliminary air assessment shouidlude information about the atmospheric, meteorological, and
topographic characteristics of the areas in the vicinity and how those characteristics will affect any
releases of contaminants from the subpart X unit. The characteristics are importagirigtbe

transport and dispersion of contaminants. For example, wind conditions will determine the direction in
which contaminants are transported from a source and the speed at which they are transported. A
knowledge of topographic features in the alsa is important in evaluating how potential air releases



may interact with the terrain. A permit applicant should submit topographic maps of the site and all
neighboring areas that may be affected by an air release. At a minimum, an applicantnguémitti
preliminary air assessment should provide the following information:

A wind rose

Seasonal mean humidity

Annual and 24our precipitation data
Atmospheric stability data
Population (e.g., census) data
Topographic maps of neighboringeas

These data may be available from a variety of sources. The permit writer should evaluate the data and
the source of the data to determine whether the data are valid and representative of the site. The most
likely sources of meteorological data lide onsite measurements, the National Weather Service, the
National Climatic Data Center, and nearby military or civilian airports. Sources of population data
include the U.S. Bureau of the Census and local city and county census information.

The permi applicant will use either a screening assessment or a refined assessment to perform detailed air
assessments. A screening air assessment typically includes lesg®sifie information than a refined

air assessment, but uses conservative defaultsralimnalyses performed to determine the magnitude of
potential effects. Permit applicants prefer screening assessments because they reduce the cumbersome
task of collecting sufficient data to perform the analyses. It is important that the permitgsiss

whether the permit application makes a defensible case for using the screening assessment approach. If a
permit applicant can provide, through a screening air assessment that uses conservative assumptions, an
adequate demonstration of compliangefaned assessment is not necessary. Before accepting a

screening assessment as an appropriate approach, the permit writers should be careful to ensure that
assumptions made for screening analyses actually are conservative values.

Refined airassessments are more complex than screening assessments because they rely less on
assumptions about the fate and transport of air emissions and require that the applicant use more site
specific data. Refined assessments provide a more realistic estiratieets on air. Examples of

detailed sitespecific data that may be required for a refined air assessment inclusieesitfic

meteorological data, detailed terrain data on the terrain in the vicinity of the installation, and actual source
release measements of releases from the source.

Presented below is a discussion of the appropriate approaches and techniques for monitoring and
modeling releases to air for both screening and detailed air assessments.

42.1.1 Emissions Quantification

Generally, two types of analyses are used to quantify emissions from a subpart X unit: emission
monitoring and emission modeling. The results of emission quantification analyses can be used in
dispersion modeling analysesdetermine downwind concentrations and can be used to determine
compliance with emission standards. This section provides the permit writer with background
information to assist in evaluating an applicanté



Two kinds of emission monitoring udlyaare used to quantify emissions from subpart X units: emission
source monitoring for point sources, and area source monitoring for area sources or open sources.

Emission Source Monitoring

For such subpart X units as regeneration units, emissiosnesmonitoring can be used at sources at

which the release exits to the atmosphere through a stack or an opening and the release can be isolated.
There are many different methods of quantifying stgple emissions that differ according to several

factors including, but not limited to the compound of concern, the characteristics of the effluent, the
detection limits required, and the precision required. Most methods use a probe that is exposed to the
effluent through a sampling port. Samples of thauefit are analyzed on site or at a laboratory.

Analyses of the results of emission source monitoring for subpart X units that have stacks should be
performed using EPApproved methods. Examples of emission source monitoring methods
recommended by EPA fa@pecific purposes are set forth in part 60, appendix A.

Area Source Monitoring

Techniques of area source monitoring are important for OB/OD units because many sources have
emissions that are difficult to measure, release emissions over an opendiesjeafugitive emissions.

In such cases, it is often necessary to measure emissions indirectly by measuring the atmospheric
concentration of the emitted contaminant and then calculating an emission rate from the concentration
data. A disadvantage of uan analysis is that it is highly dependant on meteorological parameters.
Unacceptable meteorological conditions often invalidate a sample (EPA 1989). Techniques are available
for both screening and refined area source monitoring, each of a diffegeet¢ @ sophistication.

Discussed below are some approaches to area source monitoring that may be used to determine emissions
from subpart X sources. The discussion presented is not an exhaustive treatment of such techniques, but
provides some of the canon approaches that a permit writer may encounter.

It should be noted that area source monitoring, due to the inability to control atmospheric conditions and
the inherently rapid, intermittant and unstable nature of OB/OD operations, will not proviciRiesta
results as BangBox testing. Where possible, BangBox test data should be used over field data.

Upwind/Downwind Monitoring

The upwind/downwind emission quantification technology can be used as a screening technigue to
estimate emissions fnoarea sources. The technique is useful for obtaining approximations of
concentrations of emissions from OB/OD sources from which emissions are difficult to measure. The
monitoring approach uses at least one monitor located upwind of the area souatdeastdone monitor
located downwind of the source. Some analyses use four monitoring locations: upwind of the source,
downwind at the boundary of the unit, downwind at the boundary of the facility, and downwind at a
location outside the boundary oftfacility. The upwind monitor is used to determine the background
concentration of the contaminant at the site. The upwind concentration is subtracted from the downwind
concentration to determine the average emission flux over the column of air. tbsete¢hnique also
requires equipment to measure the wind speed and wind direction.

The type of monitors used in application of this technique depends on the contaminant of interest. If
particulate species are to be measured shadlime samplers typadly are used. For volatile species,
SUMMA canisters (EPA method TO3) are the most common type of monitor, tenax tubes (EPA
Method TO1/TO-17) may also be used.. Another type of monitor that may be used for
upwind/downwind monitoring is optical remagensing. Optical remote sensors detect atmospheric
species by sensing the interaction of propagating electromagnetic energy and the specific constituent
along a certain path (AWMA 1993). An example of an optical remote sensing technology is Fourier
Trangorm Infrared Sprectroradiomet&ource Augmented Radiometer (FTIR SAR).



Measurements from the upwind/downwind approach are applicable only under certain conditions. The
measurements are valid only when the actual wind direction is consistent witlpé&uoteekwind

direction that determined the selection of the monitoring locations. If the actual wind direction is not
from the upwind monitor toward the downwind monitor, a false reading of the source emissions and the
background concentrations will resulMWhile reviewing monitoring results, the permit writer should pay
careful attention to the actual wind conditions during the monitoring. If the wind direction did not flow
from the upwind sampler(s) toward the downwind sampler(s), the results ard.inWdinitoring should

not be conducted under unstable or calm wind conditions. In addition to wind direction, the monitor inlet
locations are a very important factor in upwind/downwind monitoring. The inlet to the sampling device
should be placed in suehmanner that plume from the area source encompasses the inlet. In some cases,
it may be difficult to locate the inlet in the path of the plume. For example, plumes from OB/OD units
may be well above ground level near the release point, making iuttitiiccapture the plume with a
monitoring device. Nevertheless, the upwind/downwind technology is a valuable screening technique
for a variety of area sources, and may be useful for obtaining estimates of emissions from OB/OD
operations.

Thepermit writer should verify that results have been collected under the appropriate atmospheric
conditions and that monitoring locations are adequate for the type of release. If any of these conditions
appear to be questionable, the permit writer shoslgeis NOD that describes the precise nature of the
problem and sets forth the proposed (or mandatory) solution.

Transect Monitoring

The transect technology is a refined approach to measuring fugitive particulate and gaseous emissions
from an areaource. Transect monitoring is accomplished by measuring concentrations of a contaminant
at several locations downwind of a source. The type of monitor used depends once again on the types of
contaminants present, but monitors should be similar to trsesfor the upwind/downwind monitoring
technology. The monitors are aligned perpendicular to the anticipated centerline of the plume (EPA
1989). Several sampling probes are located downwind of the plume, and one is located upwind of the
plume. The proés are used to characterize the concentrations in the plume. Meteorological
measurement equipment also is necessary to determine the monitoring conditions.

After concentrations in the plume have been measured, numerical integration techniques are used to
calculate emission fluxes from the measured concentrations. The meteorological conditions at the time
of monitoring are important factors to consider when using the transect method. The wind conditions
must be such that the plume travels to the locatdrthe monitoring equipment, or the measurements

will be invalid. In addition, the monitoring equipment must be located properly so that the equipment
captures the contents of the plume. At some sources where vertical dispersion occurs quickly (for
exanple, OB/OD sources), additional samplers may be required to characterize the plume adequately. |If
additional samplers cannot account for the vertical extent of the plume, the monitoring technigue is not
appropriate for the source. As is the case whatuating with upwind/downwind monitoring, the

permit writer should verify that data have been collected under the appropriate atmospheric conditions
and from an adequate number of monitoring locations for the type of release.

BangBox Tests

i B a n g B oterrd uséddor the Propellant, Explosive, and Pyrotechnic Thermal Treatment Evaluation
and Test Facility. Because of the large amounts of heat and energy that are released from OB/OD
operations, it is difficult to use standard emission monitoring techsilguesuch operations. The

BangBox measurement technique, which was developed specifically for OB/OD processes, addresses the
problems associated with measuring emissions from such sources. The BangBox consists of a large
rubbercoated fabric hemisphera @ concrete pad supported by air (Howell and Tope 1994). Air

samples are collected inside the hemisphere after munition items have been detonated. BangBox tests



have been documented to provide reliable air emission results for the specific munitibimsthedests
(Howell and Tope 1994).

Permit applicants having OB/OD sources may use BangBox tests to quantify releases of contaminants.
BangBox data from previous tests at other locations also may be used if the munitions disposed of in the
tests areimilar to the munitions that the permit applicant is to dispose of.

Evaluation of Emission Monitoring Programs

For each type of air monitoring program, there are two levels of detail: screening sampling and refined
air monitoring. Screening air samplirsgconducted initially to characterize releases from the subpart X
unit. To characterize air emission levels screening air sampling should be conducted near the OB/OD
site at expected higimpact locations (through dispersion modeling) or at criticadptars of concern

during operations. Those locations will have been previously determined.

If the screening sampling fails to characterize areas of potential concern, a more detailed air quality
network (refined sampling) should be established to shompkance. Such a network would include
sampling locations upwind (background) and downwind of the OB/OD operations to characterize the area
of concern. To define the operation, additional sampling locations would be planned, including locations
at the bandaries of the site to evaluate-sife health concerns.

When evaluating an applicantdés emission quantific
verify that the applicant has provided enough information to perform the evaluation. At aimirtime
applicant must provide the following information:

Detailed description of the monitoring technique(s) used, including justification for the design of
the monitoring program, and type of monitors used

Location and height of monitors

Physical and chemical characteristics of the contaminants measured
Detection limits of the equipment used

Frequency and duration of monitoring

The monitoring program must be designed so that air emissions from the subpart X unit can be
characteried adequately. Permit writers should determine whether the techniques used and the design of
the program will provide representative emission measurements for the site and whether the constituents
of concern are addressed properly. Siting considerdtorise monitors are vital to the success of the
program. The location and height of the monitors must be clearly identified in the plan. The locations
should be consistent with the location of the emissions to be measured. The detection limits of the
equipment also must be provided. They must be low enough to detect emissions that could affect health
based risk levels. The frequency and duration of monitoring must ensure that the emission cycle of the
unit and any other variables that affect the mesamants are taken into account.

Permit applicants having units with statyfe emissions usually will use mass balance, emission

model ing, or manufacturerdds emission test data to
emission monitoring. If source emission monitoring is done, the permit writer should verify that the test

is conducted while the source is operated at the maximum capacity at which it realistically would be

operated under normal conditions. Such data as the input loaddrggstiem or the operating

temperature can be used to make that determination. A reference method approved by EPA must be used



in performing all source emission monitoring. The contaminant and release conditions must be among
those for which the specifimonitoring method used by the applicant was developed. subpart X units for
which there may be emission source test data are carbon desorption units and carbon and catalyst
regeneration units.

Permit applicants having OB/OD units often must conduct an@&es monitoring to quantify airborne

emissions. As discussed earlier, OB/OD releases are difficult to monitor because of the large amount of

heat and energy released during such operations; the permit writer must examine monitoring plans

carefully. Speial attention should be paid to the location of the monitoring equipment in relation to the

source, as well as the local meteorology. The permit writer must determine whether the monitoring plan

is adequate for characterizing releases of contaminantglie@B/OD unit. In addition, unless existing

emi ssion data from other sites match the munition
those data should not be used.

4212 Meteorological Monitoring

A permit applicant should collect esite meteorological data, if possible. However, if this is not
possible, representative data may be available from a nearby facility, a university, or a governmental
agency. Orsite meteorological data shdube collected in accordance with procedures set forth in the
following documents:

On-Site Meteorological Program Guidance for Regulatory Modeling Applicati@RA 1987).

Ambient Monitoring Guidelines for Prevention of Significant Deteriora{PSD) (EPA 1987).

The amount and | evel of detail of meteorol ogical
specific circumstances. Generally, meteorological data for use in air dispersion modeling analyses must
be complete and accuratéSummarized below are the requirements fesite meteorological data for

use in a dispersion modeling analysis. If meteorological data are collected for a purpose other than
modeling, the permit writer should assess the specific needs and deteerassdbiated data

requirements. For example, if-gite precipitation data are needed to evaluate leaching potential, and

other meteorological variables are available and adequate to characterize the atmospheric conditions at
the site, an applicant mayltaxt only the orsite precipitation data. However, the guidelines presented

below generally can be applied to all meteorological monitoring requirements.

Siting and Exposure

The primary goal of collecting esite data is to obtain valid, representatiaa on the atmospheric

conditions at the facility and at locations where exposure to contaminants is expected to occur. There are
four main criteria for determining the representativeness -gitermeteorological data: 1) the proximity

of the stationd the facility and exposure areas, 2) the topography of the area, 3) the exposure of the
instrument, and 4) the time period of data collection. The data should be evaluated against criteria to
determine whether the data are representative of the site.

The location of the meteorological station should be such that measurements made represent the
atmospheric conditions at the site. If a monitoring station is located too far from the site, the data may
not represent the atmospheric patterns at the siteiaity

Topography can change the meteorological variables drastically if complex terrain is present, or in coastal
areas. The local terrain must be considered in selecting the location of the station. In some cases, when
atmospheric conditions differ considelgbver the area of interest, more than one meteorological station
should be used for data collection. For example, if complex terrain influences meteorology in the
immediate vicinity of the facility, the airflow patterns in the complex terrain may eequaluation, in



addition to the patterns at the facility.

The location of instruments relative to terrain, obstructions, and the elements is referred to as exposure.
Standard exposure parameters have been developed to ensure that meteorologicatgparamete
represented comparably from site to site. Generally, instruments should be located away from the
influence of buildings, trees, towers, or other obstructions. The standard exposure of wind instruments is
10 meters above ground, with obstructiomsated a distance of at least 10 times the height of the
obstruction. If such positioning is not possible, the anemometer may be located above the obstruction.
Temperature gauges usually should be located 2 meters above the ground, away from ohsandgtions

must be protected from direct thermal radiation. The protective equipment must provide adequate
ventilation. Precipitation gauges should be located on level ground, horizontal to the sky, and away from
obstructions.

Data Requirements

The type and amount of meteorological data necessary will depend on the needs for a specific site. Data
requirements should be determined on a-tgsease basis. However, the minimum requirements for

most refined dispersion modeling analyses includieciihg data over a period of a year for the

following atmospheric parameters: wind speed, wind direction, temperature, temperature differential,
solar radiation, and precipitation. Other common variable factors for which data are collectsdet on
stations include atmospheric water vapor, barometric pressure, cloud cover, and cloud ceiling. Upper air
measurements also are required to calculate mixing heights for dispersion modeling, but those data
usually are obtained from the nearest National We&hevice station rather than collectedsite.

Recent technological developments, however, allow collection of upper air measurements by remote
sensing. One such remote sensing device that has become popular is the Doppler Sound Detection and
Ranging 6ODAR). Remote sensing is a practicable means of collecting data that should be evaluated on
a caseby-case basis. The cost of remote sensing, however, may make other methods of data collection
more desirable.

System Performance

The accuracy of meteowajical instruments is highly dependent on their quality. EPA has developed
recommendations for system accuracy (EPA 1987) fesitenmeteorological monitoring. Table 4.1 lists
the recommended accuracies, along with recommended measurement resolutiens&ieorological
parameters. The values listed in Table 4.1 apply to digital systems (analog systems are permitted 50
percent additional error).

TABLE 4.1
RECOMMENDED SYSTEM ACCURACIES AND RESOLUTIONS

Meteorological Parameters System Accuracy Measurement Resolution
Wind Speed + (0.2 m/s + 5% of 0.1 m/s
(horizontal and vertical) observed)
Wind Direction + 5 degrees 1 degree

(azimuth and elevation)

Ambient Temperature +05C 01C

Vertical Temperature Difference +0.1C 0.02 C




Meteorological Parameters

System Accuracy

Measurement Resolution

Dew Point Temperature +15C 01cC
Precipitation + 10% of observed 0.3 mm
Pressure + 3 millibar (mb) (0.3 kPa) 0.5 mb
Radiation + 5% of observed 10 Win¥
Time + 5 minutes -

Source: On-Site Meteorological Program Guidance feegulatory Modeling Applications

Quality Assurance

For data collected on site, adequate quality assurance (QA) records should be provided that demonstrate

that the data were collected properly. Typically, a QA plan is developed for the monéifoinng A
QA plan should include the following information (EPA 1987):

Project description, that is, how the meteorological data are to be used

Project organization, that is, how validity of the data is supported

QA objective, that is, how Qavill document validity

Calibration method and frequency for each piece of equipment

Data flow from samples to archived valid values

Validation and reporting methods for meteorological data

Audits, both performance and system

Preventive maimnance

Procedures for implementing QA objectives, in detall

Management support for corrective action and reports

Should the permit writer determine that either the meteorological sampling or the QA program is

inadequate, he or she should issue a N@§pecify the appropriate corrective action necessary. Areas

that the permit writer might address include:

1
T

The location of the station

The use of separate historical data sources for particular parameters

The sampling frequency

Theperiod of time represented by the data set from the station




1 The adequacy of various aspects of the QA plan or its components
42.1.3 Compliance Monitoring
This section discusses the requirementsdonpliance monitoring programs.

Detection and Monitoring Requirements

Procedures for and frequencies of monitoring, testing, collection of analytical data, inspections, response,
and reporting must ensure compliance with 264.601. The permitapipihust follow appropriate

guidance in monitoring for air quality and meteorologic parameters, as needed. Estimation of the air
emissions from an OB/OD unit can be accomplished through emissions calculations to determine the
incremental effects of opdian of the unit on the overall air quality in the area. Typically, for OB/OD

units, air compliance monitoring will be required for gaseous emissions, at the least. Concerns about
hazardous particulates can be addressed through periodic soil samplegsad@avnwind of the OB/OD
operations. All EPA guidelines establishing the appropriate methods should be followed, including those
governing the appropriate equipment for each type of sampling, such as that for particulates, VOCs,
SVOCs, and other spedftompounds of concern. Each situation must be evaluated separately because
the wastes to be treated differ.

The design of a network for measurement of criteria and noncriteria air pollutants for compliance will be
affected by many factors, such as to@gdny, climatology, population, and other existing emission

sources. The ultimate design of a air quality network to be used for risk assessment must be determined
on a cas#y-case basis. EPA&SmMbient Monitoring Guidelines for Prevention of Significant
Deterioration(EPA 1987) provides guidance for siting an air quality monitoring network. Presented
below are some general guidelines for reviewing plans for siting such networks.

Air quality monitors should be located at a height of approximately thegers for monitoring human

health concerns. Locations should be chosen at areas of expected maximum air concentrations of
pollutants and boundaries of the site as well as upwind locations to determine background air quality. To
the extent possible, trgea chosen should be free of obstructions within a reasonable distance of the unit.
The permit writer should be able to review a map that provides all siting locations (based on wind
direction) that the applicant believes will be affected. The plan dismiss how the sampling stations

will be selected for a given burn or detonation and, if sufficient stations are not provided to cover all
potential downwind locations, how sampling equipment will be transported to and set up at new locations.

Frequencyf sampling will be based on OB/OD operations and meteorological conditions specific to
each situation. The permit writer must determine that the frequency of sampling matches the frequency
of OB/OD operations.

All ambient air quality monitoring for pticulates, VOCs, SVOCs, and any other compounds of concern
for OB/OD operations must follow approved reference methods. The permit applicant must provide
detection limits for each contaminant for which analysis is to be conducted. The permit writdr shoul
determine that the contaminants identified are those expected from the OB/OD operation, particularly
when several types of waste are to be treated.

Generally, the number of monitors will increase as the expected spatial variability of the polltiiant in
area(s) of study increases.

4.2.2 Groundwater Monitoring

A hydrogeologic assessment must be submitted as part of the subpart X permit application to demonstrate



compliance with environmentpkerformance standards related to potential effects on groundwater and the
subsurface environment (EPA 1986; 1992). Specific performance standards that must be addressed in
the hydrogeologic assessment are set forth in §264.601(a).

Permit applicats may avoid conducting a detailed assessment for groundwater or the subsurface
environment if the applicant can demonstrate through a preliminary assessment that releases to those
media will not have adverse effects on human health and the environmetitmirRiry assessments may

be completed separately for each medium or conducted for a single medium only. The permit writer
should evaluate the adequacy of preliminary assessments, using information submitted by the applicant to
characterize the subpartuxit.

A preliminary groundwater and subsurface assessment must describe the regional geology and
hydrogeology, the depth to aquifers, yields of aquifers, locations and uses of regional aquifers, and
locations of the nearest drinking water wells. Theeenaimerous sources from which those data can be
obtained. The permit writer should evaluate the data and the sources of the data to determine whether
they are valid and representative of the site. In addition, the permit writer should evaluate tiadi@ppli

for conformity with the following criteria:

1 Will environmental controls (such as secondary containment) be used?

1 Was sufficient information provided about the quantities of wastes and concentrations of
hazardous waste constituents in the wsastgering the unit?

1 Was adequate information provided about the process conducted at the unit, including reaction
rates, temperatures, pressures, and residence time?

1 Was adequate justification provided to support the conclusion that hazardousamasiteents
will not be released from the unit?

1 Were data supplied to support the conclusion that no release of hazardous waste constituents at
levels above healthased standards has occurred from the facility?

1 Is there evidence of complaints to fiaeility by neighbors about potential releases from the

facility?

1 Was adequate information provided about regional geology and hydrogeology?
If the answer to any of the above key questions is no, the permit writer should issue a NOD to require that
theapplicant conduct a detailed assessment of the groundwater and subsurface environment.

Once determined necessary, groundwater monitoring is a straightforward process. Monitoring systems
similar to those of land disposal units (part 264, subpart F) dlweubroposed because of the potential

that OB/ OD wunits will be closed with waste in pla
Groundwater Monitoring Technical Enforcement Guidance Docukig?i 1986), which provides

extensive guidance for the placermand operation of such systems, when evaluating groundwater

monitoring plans submitted by the permit applicant.

4.3 MODELING AIR AND GROUNDWATER



When conducting a detailed media assessmgutrait applicant may use either monitoring or modeling,

or a combination of the two, to determine concentrations of contaminants that are the result of releases
from a subpart X unit. There are no inflexible criteria for determining when to use monéodmnghen

to use modeling. Each technique has strengths and weaknesses that the permit writer should evaluate for
each subpart X unit before deciding which to require.

The major advantage of monitoring is that the results are real measurements ratestirtetes.

However, monitoring can be conducted at only a limited humber of points; further, it may be difficult to
ensure the selection of monitoring locations at which maximum concentrations occur. In addition,
monitoring may not be technically febk in some areas.

In such cases as those discussed above, modeling may be preferable. Modeling techniques allow the
preparation of calculations at almost any location under many environmental conditions. But, because
modeling involves the use of assuinps, results may be subject to interpretation. Often, a combination
of modeling and monitoring will best characterize releases from subpart X units. The permit writer
should consider the following factors when determining which approach to requipeiohi applicant:

If monitoring is technically impracticable, modeling is preferable to no action. For example,
because of the unconfined nature of air releases from such units, permit applicants historically have had
difficulty in capturing the enté plume from OB/OD units through the exclusive use of air monitoring.

Permit applicants that propose the exclusive use of monitoring should be required to conduct
modeling to verify that the full extent of releases from a unit are captured at thenmgridoations
selected.

Permit applicants that propose the exclusive use of modeling should, where feasible, be required
to conduct monitoring to provide a comparison to the results of air modeling.

Presented below are specific details about mongaird modeling techniques for each environmental
medium.

4321 Air Dispersion and Emission Modeling

This section provides information to assist permit writers with the evaluation of air dispardion
emissions modeling proposed by permit applicants.

The models that simulate the transport and dispersion of air contaminants from the point of release to
potential receptors use known data on the characteristics of a contaminant release and theriatmosph
conditions as input to calculate air concentrations and deposition values at almost any location specified
by the user. Dispersion models can be used when monitoring is impractical or infeasible. Models also
can be used to supplement air monitoginggrams by filling in data gaps or interpreting monitoring

results, or to assist in designing an air monitoring program. Dispersion modeling is an important tool for
determining potential exposure by the air pathway.

Although dispersion modeling a valuable tool for an air assessment, the permit writer should recognize
the considerable limitations that exist when evaluating a modeling analysis. The accuracy of the models
is limited by the ability of the model algorithms to depict atmospheaitsport and dispersion of
contaminants and by the accuracy and validity of the input data. For example, most refined models
require the input of representative meteorological data from a single measuring station. In reality, a
release will encounter Hidy variable meteorological conditions that change constantly as the release

mo v es down wGuidéline on Air BualitysModelsRevisedEPA 1995a) describes two types



of uncertainty related to modeling. Inherent uncertainty involves deviations@ectrations that occur

even if all data used for the model are accurate. Reducible uncertainty is associated with the model and
the uncertain input values that will affect the results. While it is important to represent actual conditions
accurately byselecting the right model and using accurate and representative data, it should be recognized
that the results of all modeling are subject to uncertainty. Nevertheless, models generally are considered
reasonably reliable in estimating the magnitude dfiésg concentrations that result from a release,

although the estimate will not be necessarily timrel spacapecific (EPA 1995a). When applied

properly, air dispersion models typically are accurate to £ 10 to 40 percent and can be used to develop a
bestestimate of concentrations of air pollutants (EPA 1995a).

In general, a modeling analysis should follow closely the EPA modeling guidelines presented in
Guideline On Air Quality Models Permit writers should refer to the document wiealuating an
approach to modeling. The permit applicant should identify clearly and justify any deviations in the
application from the guideline. Other helpful resources that aid in reviewing a modeling approach
include:

EPA. 1994. Air/Superfund Nianal Technical Guidance Study Serie¥olume V-
Procedures For Air Dispersion Modeling At Superfund Sit€dfice of Air Quality Planning and
Standards. Research Triangle Park, North Carolina. February.

EPA. 1994. Exposure Assessment GuidanaeRE€RA Hazardous Waste Combustion
Facilities. (EPA530R-94-021). Office of Solid Waste and Emergency Response. April.

The following sections discuss criteria for the selection of the model, the data that are required for a
modeling analysis, and evatian of the results of modeling. These sections describe for the permit
writer how to evaluate a modeling analysis and provide information about recommended air dispersion
models. Each section addresses the requirements for both screening air moeblges amd refined

air modeling analyses.

Emission Modeling

Emission modeling is a method that uses known information and assumptions about an emission source
to predict the emission rate of a given contaminant. The information and assumptions osesidme
modeling are incorporated into emission factors or emission equations that then are used to calculate
emissions. Often, the factors and equations are based on monitoring and modeling results from several
similar sources. Emission modeling shontil be confused with dispersion modeling. Unlike
dispersion modeling, which estimates concentrations and deposition rates of contaminants, emission
modeling (or emission factors and equations) estimates the rate of release of contaminants from a source,
in units of mass per time. Emission factors and equations have been developed for a wide variety of
emission sources and a wide variety of release conditions. Most emission factors and equations include a
built-in bias toward conservativism, so that estied emission rates will represent the woeste
scenario. The permit writer should verify that any emission factors or emission equations used by an
applicant are credible and result in conservative estimates.

Under certain circumstances, enssmodeling may be used instead of emission monitoring to estimate

emission rates from subpart X units. When wieiveloped emission factors or equations are available

for the specific type of unit and wastes, those factors may be used to estimatensniiesi a unit. Use

of emission modeling may be necessary when monitoring would be difficult or impossible. The most
comprehensive collection of emi sCompdationdbfédict or s and
Pollutant Emission FactorfEPA 1995c). Ex i st i ng fiBangBox0o data for OB/ C
acceptable for use in estimating emissions, as long as the composition of material being burned or

detonated at the unit is the same as the composition of material for which the BangBox data were



collected.

Another type of emission modeling technique is the mass balance technique. Mass balance is a screening
technique that uses the mass of material entering a system with the mass of material leaving the system.
The difference between those twaokvn parameters is assumed to be the air emissions. This technique

is applicable only to emission sources for which the mass of material both entering and leaving the system
is known. A permit applicant may measure those values so that the mass leadanicgie can be

applied.

Selection of the Dispersion Model

Selection of the proper dispersion model for analyzing the release of a contaminant to the atmosphere is
crucial to the success of the modeling analysis. Dispersion models are developedfiortgpesiof

sources, atmospheric conditions, terrain, locations of receptors, and chemical and physical processes
involved. Only models that are capable of assessing conditions agaksgiesitiéc criteria should be

used in a modeling analysis.

Dispesion models are developed for either screening or refined analyses. Screening models are easier to
use and require less sipecific data than those for refined analysis. Refined models require more data,
but produce more realistic results. Table 4&spnts preferred screening dispersion models for subpart

X units and outlines each model 6s capabilities an
discussions of each preferred screening model. It should be noted that Table 4.2 is not interaled to be
exhaustive list of appropriate screening models for subpart X permitting, but provides the most commonly
used and most accepted screening models that may be applied to a subpart X unit. Because of their
versatility and ease of use, the SCREEN3 and TEENRmodels are the most commonly used screening
models. However, the models can simulate releases only from a single source; therefore, another
screening model or a refined model must be used to model sites at which there are more than one source.
The CTSCREEN model is especially useful in cases in which complex terrain and multiple point sources
are present.

Table 4.3 l|lists preferred refined dispersion mode
capabilities and features. Also providedoweare summary discussions of each preferred refined model.

As is true of the list of screening models, the list of refined models in Table 4.3 is not intended to be an
exhaustive compilation of appropriate refined models for subpart X permitting.

TABLE 4.2
PREFERRED SCREENING AIR DISPERSION MODELS
AND THEIR USES

MODEL CHARACTERISTIC SCREEN3Z TSCREEN? CTSCREEN?
Source Types Point, Area, Volume, Flar{ Numerous Point
Terrain Types Simple, Complex Simple, Complex Complex
Release Mode Continuous Continuous, Instantaneoug Continuous
Averaging Time 1 Hour 15 Minutes to Annual 1 Hour to Annual
Land Use Rural or Urban Rural or Urban Rural or Urban
Contaminant Type Gas or Particulate Gas, Particulate Gas orParticulate




MODEL CHARACTERISTIC SCREEN3 TSCREEN? CTSCREEN?
Applicable Range ¢ 100 km ¢ 100 km ¢ 50 km
Generic or Real Meteorological Data? Generic Generic Generic
Model Chemical Reactions? No No No
Model Building Wake Effects? Yes Yes No
Dry Deposition Calculations? No No No
Wet Deposition Calculations? No No No
Model Negatively Buoyant Gases? No Yes No
Single or Multiple Sources per Simulation? Single Single Multiple

1  SCREENS dispersion model for a single source.
2  TSCREEN screening model for a singlaurce.

3 CTSCREEN model for complex terrain.




TABLE 4.3
PREFERRED REFINED AIR DISPERSION MODELS
AND THEIR USES

REFINED MODELS

MODEL
CHARACTERISTIC ISC3t RAM 2 CTDMPLUS INPUFF# CALPUFF>® OBODMS® DEGADIS’ HGSYSTEM’ SLAB?®
3
SourceTypes Point, Area, Volume Point, Area Point Point, Area | Point, Area, Volume, Ling Open burn, Point, Area | Point, Liquid Pool| Point, Liquid
Open detonatio Pool, Volume
Terrain Types Simple, Complex Simple Complex Simple Simple,Complex Simple, Flat, Flat, Unobstructed Flat,
Complex Unobstructed Unobstructed
Release Mode Continuous Continuous Continuous | Continuous, | Continuous, Instantaneoy Instantaneous,| Continuous, Continuous, Continuous,
Instantaneoug Time Variant Shortduration, | Instantaneous| Instantaneous, Instantaneous,
Continuous Time Variant Time Variant Time Limited
Averaging Time 1 Hour to Annual | 1 Hour to Annual 1 Hour to Minutes to a 1 Hour to Annual Unknown 1 Hour orless 1 Hour or less 1 Hour or less
Annual Few Hours
Land Use Rural or Urban Urban Rural or Rural or Urban Rural or Urban Unknown Rural or Urban| Rural or Urban | Rural or Urban
Urban
Contaminant Type Gas or Particulate | Gas or Particulate| Gas or Gas or Gas or Particulate Gas or Gas or Aerosol Gas or Aerosol | Gas or Aerosol
Particulate Particulate Particulate
Applicable Range ¢50 km ¢50 km ¢50 km To 10s of To 100s of Kilometers Unknown Computed by Computed by Computed by
Kilometers Model Model Model
Generic or Real Real Real Real Real, with Real, Time and Space Real Real, Limited Real, Limited Real, Limited
Meteorological Data? Gridded Wind Variable
Field
Model Chemical No (Except No (Except No No Yes, Common Chemical No No No (Except for No
Reactions? Exponential Decay)| Exponential Decay Reactions Hydrogen
Fluoride)
Dry Deposition Yes No No Yes Yes No No No No

Calculations?




REFINED MODELS

MODEL
CHARACTERISTIC ISC3t RAM ? CTDMPLUS INPUFF# CALPUFF® OBODMS® DEGADIS’ HGSYSTEM’ SLAB®
3

Wet Deposition Yes No No No Yes Yes No No No
Calculations?
Model Negatively No No No No No Yes Yes Yes
Buoyant Gases?
Single or Multiple Multiple Multiple Multiple Multiple Multiple Single Single Single

Sources per Simulation

Industrial Source Complex 3 model

GaussiarPlume Multiple Source Air Quality Algorithm

Complex Terrain Dispersion Model Plus Algorithms for Unstable Situations
Integrated Puff Model

CALPUFF Dispersion Model

Open Burn Open Detonation Model (This model should becragable in 1997.)
Dense Gas Dispersion Model

Dispersion Models for Ideal Gases and Hydrogen Fluoride

SLAB Dispersion Model
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It should be noted that a dispersion model is currently being developed under DOD/DOE Strategic
Environmental Remarch and Development Program (SERDP) specifically to address release and
dispersion characteristics from OB/OD sources. The model is a gaussian puff model, and will probably
be called the Open Burn and Open Detonation Model (OBODM). There is a cuR®m@NDmodel

which the US Army Dugway Proving Ground (DPG) has developed. Utah currently requires the use of
thie OBODMDPG model. This model is also being used as the basis for the OBSHBNDP model.

This OBODMSERDP model, when ready for operationad,usill address dispersion characteristics of

near instantaneous and shietm releases from OB/OD sources which are not treated well in other

di spersion model s. The model will include: nl)
condition \aries from instantaneous to continuous, 2) cloud and plume rise obtained from appropriate
entrainment models, 3) cloud and plume penetration of elevated inversions, 4) relative (puff) and total
dispersion based on modern scaling concepts for the plabetangdary layer (PBL), and 5) a capability

for the use of onsite profiles of wind, temperature, and turbulence from a mobile meteorological
platform. 0o(Weil, et al. 1996) . When this model b
preferred modedior evaluating OB/OD operations. For this reason, OBODM is included in this

document as a preferred dispersion model for subpart X Permitting.

SCREEN3

The SCREEN3 model is a Gaussian, stestdye dispersion model used for making singoieeening evaluations for neutrally

buoyant, continuous emissions from a single source. The model usen lulstcase meteorological conditions to predict
concentrations from either point, area, volume, or flare sources. The SCREEN3 model caga dispgasion from only one

source at atime. The model is capable of simulating dispersion of gases or particulates in simple or complex terraire  Only
hour averaging periods are calculated, so if different averaging periods are desired, gerstmeatfactors must be used.

(Note that reference doses and other health criteria do not require exposures of less than 1 year.) SCREEN3 is recommended
for simple screening evaluations of a single, continuously emitting source.

SCREENS is availableds P A6s Support Center for Regulatory Air Models (S
OAQPS Technology Transfer Network:

Telephone Number: (919) 5415742

Baud Rate: 200, 9600, or 14.4K baud

Line Settings: 8 data bits, no parity, 1 stop bit

Termind Emulation: VT100 or ANSI

Internet TTN site: http://ttnwww.rtpnc.epa.gov

SCRAM site: http://134.67.104.12/html/scram/scram.htm
TSCREEN

TSCREEN is a screening modeling system for toxic releases that consists of four different dispersion moddREEMNBSar

neutrally buoyant, continuous releases; 2) PUFF for neutrally buoyantombinuous releases; 3) RVD for dense gas jet

releases; and 4) the BritthtcQuaid Model for continuous or puff dense gas area sources. When executing TSCREEN, the user

enters parameters for the source and receptors, and the appropriate model is selected within the modeling program. TSCREEN

uses generic, worsiase meteorological data to calculate downwind concentrations. The modeling system is versatile in its

ability to simulate dispersion from many different types of toxic emission sources. As in the case of SCREENS3, only one source

can be entered in the model per simulation. TSCREEN is recommended for screening evaluations of single sources of toxic air
contaminants TSCREEN is available on EPAG6s SCRAM bulletin board.
SCRAM.

CTSCREEN

CTSCREEN is the screening mode of the CTDMPLUS model for calculating downwind concentrations from point sources in

complex terrain. CTSCREEN and CTDMPLUS are identical, except that CTSCREEN uses genericaseonséteorological

data rather than the ert@ve sitespecific meteorological data used in CTDMPLUS. CTSCREEN can be used in a screening

analysis for point sources when complex terrain affects dispersion of contaminants. See the individual listing below for
information about CTDMPLUS. CTSCREENs avail able on EPAG6s SCRAM bulletin boar

ISC3



The Industrial Source Complex 3 (ISC3) model is a Gaussian plume model that can prediot &hagterm concentrations of
pollutants from continuous emissions of point, area, and volume sources. odihkeaan simulate the downwash effects of
buildings on point sources, can simulate multiple sources per run, and is appropriate for use to a distance of 50 kiltimeters.
model recently has been modified to include dry and wet deposition, an algonitbamfplex terrain, and an improved

algorithm for modeling area sources.

ISC3 is preferred for most refined modeling applications when there are continuous emissions of neutrally buoyant,eonreactiv
pollutants. The ISC3 model is not the best model irsaswhich a release of a pollutant is instantaneous or intermittent or
those in which the pollutant is significantly heavier than air. I1SC3 treats chemical reactions only by simulating ekponentia
decay of a pollutant. If complex chemical reactiona pbllutant in the atmosphere are important, a different model may be

more appropriate.

ISC3 requires entry of detailed data on the source and receptors and preprocessed hourly meteorological data. Dédpending on t
features used, additional data are regfl) such as information about building dimensions and particle size. Because ISC3
requires entry of complex data to use various model features, analyses should be performed by an experienced modeler. The
ISC3 model is available on the SCRAM bulletimaiod.

RAM

The RAM model (Gaussiaplume multiple source air quality algorithm) is a steathte Gaussian plume model capable of
predicting concentrations of contaminants from point or area sources. The model assumes level terrain and can assess
concentations for shorterm averaging periods (from one hour to one day). RAM can estimate concentrations in rural or urban
areas, but is recommended specifically for use in urban areas. Although use of the RAM model is acceptable, within those
limiting condtions, the ISC3 model generally is preferred because of its updated features and algorithms. RAM is available
from the National Technical Information Service (NTIS).

CTDMPLUS

CTDMPLUS is a refined point source Gaussian air quality model for use talility conditions for complex terrain

applications. The model requires entry of considerable surface and upper air meteorological data, and uses extensive data on

terrain to define the shapes of individual hills. The model associates each receptopavithular hil. CTDMPLUS is
recommended specifically for continuous, elevatedkpoint sour
CTDMPLUS is available on EPAO8s SCRAM bulletin board.

INPUFF

INPUFF is a Gaussian integratedfpmodel for evaluating downwind concentrations or deposition fluxes from continuous or
noncontinuous sources. INPUFF is capable of modeling multiple sources at as many as 100 receptors and for as many as 144
meteorological periods. Moving or stationagurces may be simulated with puffs that disperse over a gridded wind field. The
puffs from a source are released in a series ofspatified time steps. INPUFF usually is applied to noncontinuous sources

and is the most common model for use for OB/@@rations. INPUFF is a suitable model for OB/OD releases under most
circumstances, but it does have significant limitations including: use of dispersion parameterstemtomdeases, rather than
shortterm releases; use of plume rise equationsdatinuous sources; and unrealistic simulation of atmospheric turbulence.
Unfortunately, there are few alternative models available to address OB/OD releases. The limitations of INPUFF should be
recognized when evaluating a modeling plan that uses tdelmo

When INPUFF is used to model OB/OD operations, source parameters should be input into the model to best fit the actual releas
characteristics of the source. Because INPUFF is not able to specifically address OB/OD type releasegdhengpeits

must be modified to fit the input requirements of another source type, and still exhibit the release and dispersioistitacicter

the OB/OD operation.

Open burn operations are usually characterized as point sources so that buoyancig@lcanehe taken into account.  When
running the model for open burn sources, the buoyaryced dispersion option should be selected. Input values will vary
depending on the type of material being burned, and the location and construction of trenbusma guide, the checklist

gives typical open burn values of 3700for exit temperature and 0.1 to 10 meters per second for exit velocity. An open burn
operation may be considered a continuous release if the burn lasts for a long time (1 haerprdahwill usually be

considered a shotéerm release.

Open detonation sources should be characterized as a volume source with initial lateral and vertical dimensions edjuévalent to
expected maximum extent of the blast cloud. There areadewethods for identifying the extent of the cloud. Stoner and
Kirkpatrick (1995c) suggest one method for determining the cloud size by first calculating the initial source volume using th
POLU model, which estimates total detonation gases and ieitigddrature. These results are entered into INPUFF as a
groundlevel source with plume rise. As part of this method, the cloud is limited to a maximum height using estimates made
from high-explosive algorithms developed by the Defense Nuclear Agencyer @igthods for determining the cloud extent

may also be used. In general, any method used to determine the cloud dimensions should be well documented and justifiable.



When an OB/OD source is located in complex terrain, a model such as CALPUFF shased lbe properly address the terrain

issues. However, for screening analyses, INPUFF may be used if conservative assumptions are incorporated into the analysis t
account for the complex terrain.  One example of this is to assume that the cloud heminiddeyvel and all the receptors are

at ground level. INPUFF is available from NTIS.

CALPUFF

The CALPUFF model is a complex modeling system that can estimate concentrations of pollutants fsteadystate

emission sources. This model can simuth&effects of meteorological conditions that vary according to time and space,

chemical transformation, and physical removal. CALPUFF is also capable of simulating building downwash and transport over
complex terrain and over water, or coastal transpéirtan be used for point, area, volume, or line sources. The CALPUFF

modeling system has several modules, each intended for performing a separate operation. One recently added module treats

buoyant rise and dispersion from area sources. This modyléenaseful for modeling OB/OD sources. Because CALPUFF

is a complicated modeling system, and because EPA has not fully recommended its use, review of a CALPUFF analysis by
experts is recommended. CALPUFF is available on EPAG6s SCRA

OBODM-SERDP

The Open Burn and Open Detonation Model (OBOBHERDP) is a gaussian dispersion model for evaluating downwind
concentrations or deposition values from open burn and open detonation sources. A gaussian puff approach is used for open
detonation sorces, and open burn sources are evaluated using puff, integtdteand plume dispersion techniques.
OBODM-SERDP has been designed to simulate contaminant release and dispersion characteristics that occur with OB and OD
sources. OBODMBERDP featuredispersion expressions that address cloud and plume rise from high energy releases, plume
penetration of inversion layers, and the turbulence structure of the planetary boundary layer. The model provides continuous
treatment of dispersion as a releasenglea from instantaneous to continuous. OBGBERDP has the capability to use

standard meteorological data from National Weather Service, or sophisticated meteorological profiles fraiteamaiile
meteorological platform. It is expected that the rebieteorological platform will be used primarily for research applications.
When released, OBODMERDP will be able to calculate contaminant concentrations and deposition values, and will be able to
address simple and complex terrain issues.

DEGADIS

TheDense Gas Dispersion Model (DEGADIS) uses mass and momentum balances and laboratory and field scale data to simulate
the release and transport of pollutants (EPA 1995). It is used for negatively or neutrally buoyant releases of togieyenonrea

gases paerosols. It is applicable for groutelel, lowmomentum area releases; or upwardly directed stack releases. The

release may be instantaneous, continuous, or of finite duration, or may vary over time. The model simulates only one set of
meteorologichconditions, so the modeled time frame should not exceed one to two hours. Another limitation affecting the

model is that dispersion is assumed to take place over flat, unobstructed terrain. DEGADIS is not equipped to aduress terrai

that is complex othat has extensive surface roughness.

DEGADIS requires entry of the characteristics of the release and its chemical and physical properties, data on receptors, and

standard meteorological data. If an aerosol release is being modeled, the densityleasi@eatso must be entered into the

model. Although DEGADIS is appropriate for a wide range of sources, it is particularly valuable in characterizing ifeleases o

pollutants that are very dense compared with air. An external input file or an intecactigater program can be used to run

DEGADI S. DEGADI S is available on EPA8s SCRAM bull etin boar

HGSYSTEM

HGSYSTEM is a computer program that incorporates several different dispersion models for various types of toxic releases.
Themodeling package can estimate one or more consecutive phases between a spill of a toxic substandie anaialeiar

field dispersion of a pollutant. The pollutant being modeled can be-pheage, multicompound mixture of nonreactive
compounds or hyadgen fluoride. The modeling system can simulate chemical reactions only for hydrogen fluoride.
HGSYSTEM assumes flat, unobstructed terrain and can be used for continuoudyufiaiten, instantaneous, and time

dependent releases. HGSYSTEM can be tse@termine shoiterm (one hour or less) concentrations of toxic releases under
one set of ambient conditions. HGSYSTEM is available from the American Petroleum Institute.

SLAB

The SLAB model is used for modeling the dispersion of dense gas refieasesgroundevel evaporating pool, an elevated

horizontal jet, a stack or elevated vertical jet, or an instantaneous volume source. If two or more different typssf relea

require evaluation, they must be processed in separate model simulationSLAB model uses only one set of meteorological

conditions, so only sheterm concentrations can be calculated. The model assumes that the release consists of nonreactive

dense gases or aerosols and that no deposition occurs. SLAB calculates cantebtratsing numerical integration in space

and time to solve the basic conservation equations. SLAB i

Source Type Specification



In part, selection of the proper dispersion model depends on the type of ere@sgice or sources that

must be modeled. Each source must be classified as a point, area, volume, or line source. Some models
allow for identification of other types of sources that are subsets of the four types listed above. An
example of such a subih is a flare, which is a type of point source. In addition, each source must be
classified as a continuous, instantaneous, or intermittent source; as-plvagermor particulate emission

source; and, when modeling gaseous contaminants, as neutralanbooyegatively buoyant. These
determinations will affect the selection of a model.

Releases from point sources are those from stacks or vents; they exhioligfivedtl exit parameters such

as temperature, flow rate, and stack height. Under cedatfitons, several point sources in close
proximity may be merged in a screening analysis. The specific conditions and directions for merging
stacks are presented$treening Procedures for Estimating the Air Quality Impact of Stationary Sources,
RevisedEPA 1992). Releases from area sources are emitted at or near ground level and over a given
surface area. Area source emissions are entered into a model in units of mass per time per area.
Releases from volume sources are those that occur over aagdze(like area sources), and also within a
certain depth. Volume sources can be ground level or elevated sources. When entering data for a
volume source, a model requires the initial lateral and vertical dimensions of the source. Releases from
line souces are releases from roadways or from another source that emits over a long and narrow space.
Some models simulate line sources with a series of volume or area sources adjacent to one another.

In general, a permit writer should evaluate the descrigti@ghsource or proposed source and decide

whet her an applicantdéds representation of the sour
anticipated, the choice of the type of source to be used sometimes can be left to professional judgment

and basé on how a source best fits into the definition of a given type of source.

Sources also must be classified as continuous, instantaneous, or intermittent. The most common

dispersion models are Gaussian, stestdye models, such as ISC3. These typesoofets can simulate

di spersion from continuous sources. For instanta
used. This differentiation is of particular importance for OB/OD operations, from which emissions occur

over a very short period dag OD operations and from a few minutes to one hour during OB operations.
TSCREEN incorporates a puff model into its screening system, and INPUFF and CALPUFF and

OBODM are puff models that can be used for screening or refined analyses. A puff modkbshoul

used when the travel time of the plume from the source to a receptor is longer than the duration of the
emissions.

If a gaseous contaminant cloud emitted by a source has a significantly higher density than air, it will be
negatively buoyantral should be modeled with a dense gas model (DEGADIS, HGSYSTEM, or SLAB).
When uncertain whether a vapor c¢cloud should be mo
Richardson Number (Ri) can be calculated. A cloud that exhibits Ri > 10 shoulstleéethwith a

dense gas model (Trinity 1996).

Contaminants emitted from subpart X units may include, $Q, particulates (including metals),
VOCs, and SVOCs. Most of the preferred models listed in this document are capable of simulating
transport of bth particulate matter and vapphase emissions.

Table 4.3 and the model descriptions of models provided in this guidance should be helpful to a permit
writer in determining whether a permit applicant has selected the appropriate model.

Meteorological Parameters
It is important that the permit writer ensure that appropriate meteorological data have been included in a
modeling analysis. For screening analyses, the information usually is straightforward because most



screening models use generic, wara® meteorological conditions. Usually, the meteorological

conditions that produce the highest modeled concentrations are low wind speeds and stable atmospheric
conditions. For models that require the entry of a single set of conditions, such agatensdels, the

permit writer should verify that reasonable warate conditions have been entered. Reasonable worst
case conditions may be modified to reflect proposed operating restrictions. For example, OB/OD
operations probably will be confined to dayit hours; therefore, worstise stability might be the worst

case daylight stability conditions, since the atmosphere tends to become more stable at night.

If a refined modeling analysis requires entry of real meteorologica, eitksteometeorologicadata for

one year, or ofSite data for five years are needed for a refined analysis. -sit®data for five years are
available, all those data should be used. -9 data can be obtained from nearby National Weather
Service stations, military fddies, or industrial facilities. The permit writer should examine the location
from which any offsite data were collected to ensure that location resembles the site being modeled.
Parameters to review include distance of the station from the siteeuieigtures of the terrain that may
change the wind flow patterns, and the exact location of the monitoring equipment. National Weather
Service data from many stations nationwide are available on the SCRAM Bulletin Board System or from
NTIS. Of the moddl listed in Table 4.3, those that use detailed meteorological data include ISC3, RAM,
CTDMPLUS, INPUFF, CALPUFF, and OBODM . The defyses models (DEGADIS, HGSYSTEM,

and SLAB) accept only one set of ambient conditions.

If existing representative data are not available, a permit applicant must collect data from the site. Those
data should be collected in accordance with the guidelines set f@th$ite Meteorological Program
Guidance for Regulatory Modeling ApplicatseEPA 1987). More information about the collection of
onsite meteorological data is presented below in the discussion of monitoring.

Locations of Receptors

Any modeling analysis must define the locations of receptors for which concentrations oficantam

will be calculated. For subpart X permitting, the point of compliance (POC) receptors must be evaluated
in a modeling analysis. POC receptors must be chosen to evaluate both direct exposure and indirect
exposure from an air release. Indirect esqpe may result when hazardous constituents are present in
soil or water through deposition of particulates or gases. Permit applicants should identify locations of
potentially exposed individuals; the potentially maximum exposed individual (MEI); pailtentlogical
receptors, such as local plants and animals; and other sensitive environments and endangered species.
Dispersion models vary in the amount of detail they require in information about receptors. Some
screening models (for exampleZBEEN3 and TSCREEN) do not require entry of an exact location, but
only the distance to a receptor. For such models, the direction is not important because the models
conservatively assume that meteorological conditions will be such that dispersitimeigkact direction

of the chosen receptor.

Other models allow a user to enter discrete locations of receptors or a gridded receptor field. Models that
evaluate considerations related to terrain also require entry of elevations for receptors. Modeling
analyses for subpart X permitting should include receptor points at all POC locations. In some cases,
when POC locations are uncertain or when the maximum concentration must be determined for a given
region, a full receptor grid may be necessary. The ip&riter should evaluate, on a casgcase basis,
whether the modeled receptor locations are adequate to characterize potential effects to human health and
the environment.

Features of the Terrain

Incorporation of features of the terrain is an imporfaator in modeling analyses, especially when

buoyant plumes are being modeled. When there are significant terrain features in the vicinity of a site, a
mo de | should be used that can simulate a phumeds



point source in complex terrain, CTSCREEN (for screening analyses) and CTDMPLUS (for refined
analyses) are preferred. The two models require extensive information and significant sophistication on
the part of the person operating the model. If thenfievriter wishes to rerun the model to check

results, he or she may require assistance from staff experienced in operating the models. The ISC3
model recently was revised to handle complex terrain better and is an acceptable model for applications to
conplex terrain. When using a model that cannot address complex terrain an applicant also may choose
to apply conservative assumptions to account for such terrain. Modeling analyses that make assumptions
to account for features of the terrain should be idensd screening analyses. In any case, the permit

writer should verify that a modeling analysis has addressed problems related to complex terrain and that
permit applicant has used the best model practicable under the circumstances.

If a facility is nea a coastline or next to a large body of water, dispersion differ from that over land, and a
model particularly suited for dispersion and transport over water may be necessary. The CALPUFF
model incorporates algorithms for offshore and coastal dispersither models that address offshore or
coastal dispersion that are not listed in Table 4.3 include the Offshore and Coastal Dispersion Model
(OCD) and the Shoreline Dispersion Model (SDM).

Deposition

Deposition of contaminants onto land or water surfatag result in indirect exposure and risk to human
health or the environment. Deposition may increase risk by exposure pathways other than air. A
refined model with deposition capabilities can be used to model deposition, or modeled concentrations
can bemultiplied by calculated deposition velocities to estimate deposition. A third option, which the
permit writer must consider at operating facilities on a-tgsease basis, is to estimate deposition by
taking soil samples.

Chemical Transformation

Chemical transformation of contaminants after they have been released into the air is difficult to quantify;
and most dispersion models do not address it, except in a limited fashion. Chemical reactions in the
atmosphere from releases of contaamnits depend on many different factors and cannot be incorporated
easily into a modeling analysis. However, chemical transformations take time to occur in the
atmosphere, so the processes generally are not considered significant when travel timesdte hmit

few hours (EPA 1995a). One exception is in urban areas, where photochemical models are applied to
address complex chemical mechanisms. The models typically do not evaluate individual sources, but are
used for regional modeling analyses.

Some ofthe models listed in Table 4.3 are capable of limited calculations of chemical transformations.
ISC3 and RAM allow the user to enter an exponential decay factor to address breakdown of chemicals.
CALPUFF is able to model pseudiost-order chemical reaicins and is based on algorithms from the
MESOPUFF Il model, which is a lorgnge puff model (EPA 1995b). Last, HGSYSTEM can calculate
chemical transformation for releases of hydrogen fluoride.

Transformation of N@to NO; can be estimated by postmodglicalculations. Usually, a conservative
assumption is made that all the Nednverts to N@in the atmosphere. If a permit applicant has
included a transformation calculation from NO NG; in the modeling analysis, the permit writer should
refer toGuideline On Air Quality Modelfor details on review of this process.

Other available dispersion models estimate chemical reactions in the plume (EPA 1995a) and may be
used as determined appropriate on a-bgsease basis. Modeling calculations that idelwhemical
transformations should be reserved for refined analyses. Screening analyses should-gssevorst
assumptions for chemical transformation.



Background Concentrations

Under the subpart X permitting requirements listeg264.601(c)(5), a permit applicant must provide
information about existing air quality in the area. The information must include the effects of other
sources of contamination. Other sources of contamination may be natural sources, nearby sources, or
unidentified sources. The information is important to an understanding of the overall air quality at the

site and in its vicinity. When an air dispersion modeling analysis is conducted, the existing
concentrations of air contaminants (or background) mudetsmined so that total effects on air quality

can be evaluated. Modeled effects from individual sources are added to the background concentration to
obtain the total concentration of a contaminant at a given receptor location. In many cases, existing
background concentrations measured in the vicinity of a subpart X source may be obtained from local
regulatory agencies, universities, or nearby industrial facilities. If the subpart X unit is an isolated, single
source and no data exist for the areagsorel background site may be used that is not nearby, but that is
affected by similar natural and distant sources. However, if the site at which regional background data
were collected is not affected by similar sources, those data should not be ngggherhl, the permit

writer should evaluate the background data submitted by an applicant carefully to determine whether they
adequately characterize the air quality in the vicinity of the unit. In cases in which subpart X units are
located near other aces that are expected to have a significant concentration gradient in the area, the
nearby sources should be modeled explicitly. The effect expected from all other sources (hatural and
distant sources) then should be added to the results of modeling.

It is important that the background concentrations that are added to the results of modeling have the same
averaging period as those results. For example, if theleighitaverage concentration of a contaminant

is modeled, an eighitour average backgroudncentration should be added to determine the totaleight
hour concentration.

If no representative background data are available, monitoring may need to be conducted to determine the
existing air quality. Section 4.2.1.2 discusses collectianedite air quality data.

Evaluation of Selection and Application of the Model

Selection and application of a suitable air dispersion model is to a great extent dependent on the
application of sitespecific criteria. Several of the princigalteria for selecting a model were discussed

in preceding sections. They include type of source, meteorological data, locations of receptors, features
of the terrain, deposition, chemical transformation, and background concentrations. Permit writers
shauld evaluate the details about the site, the available data, and the process by which the applicant
selected the site to determine whether the modeling analysis is appropriate.

In some cases, sigpecific or sourcapecific characteristics of a subpartiXit may be such that no

screening models are capable of simulating their effects on the transport and dispersion of a contaminant.

In such cases, a refined modeling analysis must be required. The permit writer should evaluate the
capabilities ofthesce eni ng model used in a permit applicanto
capabilities with the characteristics of the source and site to determine whether the model selected is
appropriate. In cases in which the permit writer determines thatréensng model selected is

inadequate, he or she should issue a NOD to indicate the reasons for such inadequacy. Examples of

areas of inadequacy include:

1 The permit application must model multiple intermittent sources; currently, no screening models
areavailable to model that situation.

1 Chemical transformations are important in plume dispersion dynamics at the unit; currently, no
screening models are available to model that problem.



The permit writer should evaluate carefully any screening models that are not in Table 4.1 or in appendix
A or B of Guideline On Air Quality Model® determine whether such models are suitable for the task at
hand. In such cases, it is recommended tieapermit writer seek the advice of modeling experts to
determine whether the alternative model is suitable for the specified task.

If a permit applicant cannot demonstrate compliance with appropriate standards through the use of a
screening model, or the sitespecific details require use of a more sophisticated model, the permit writer
should issue a NOD to indicate that a refined modeling analysis must be conducted. UsspetHite

data will result in more accurate results of modeling. Sinfoeeemodels use more detailed data, the
permit writer should verify that the model used in a refined analysis is appropriate for the special features
of the site and the data available.

Of the refined models listed in Table 4.3, ISC3 is the roostmonly used and accepted for regulatory
applications. Other models in Table 4.3 can be applied for specific purposes. For example, releases
from OB/OD units are usually intermittent or near instantaneous, and are netygiacources. In such
casesyse of ISC3 would not be appropriate because it can simulate only continuous releases. The
INPUFF model has been used for OB/OD operations and its results have been found acceptable.
However, INPUFF has some limitations, and other models may be hatéet for OB/OD applications.

The limitations of INPUFF are discussed briefly in the model summary section of this guidance. The
CALPUFF model can be used for OB/OD applications and has more extensive capabilities than INPUFF,
but the model requires adidinal data and is more difficult to use. As discussed in the previous sections,
OBODM is currently under development specifically to model OB/OD emissions. The OBODM
algorithms are reportedly able to address the unique disperion characteristicsexbsottiaguch

operations. It is expected that OBODM will be the preferred model for addressing OB/OD emissions
when it becomes available.

Figure 41 presents a subpart X model selection decision tree for selection of models for subpart X units.

The deci®on tree has two parts, screening analyses and refined analyses. Decisions about which model
should be used are based o nspesificecriteriantliadneudt Besmetc apabi | i
Only models presented in Tables 4.2 and 4.3 are includeidjire 41. It is important to note that this

decision tree is a guide only. Neither should it be construed that the models listed in this document are

the only models capable of performing modeling tasks for subpart X units. Often, professionahjudgm

is required on a cadey-case basis to make a final decision about the most appropriate model for a given

task. Figure 4, however, does provide the permit writer with a decisiaking tool to assist in

determining which model is the best one fapacific use.

Evaluation of Results of Modeling

A permit writer must consider several factors when evaluating results of modeling. Averaging time,
background concentrations, and an overall perspective of the data entered and results produced must be
taken into account in interpreting results to determine whether they make sense. The permit writer
should compare the model results with the data entered to determine whether the results are realistic.

Often, model analyses must estimate maximum gbkarias well as longerm effects. Some models
calculate concentrations for only one averaging period (usually one hour), while others calculate
concentrations for several averaging periods. If a model is limited to one averaging period, permit
applicants mayise modeled concentrations to estimate concentrations for other averaging periods.
Adjustments may be made to reflect how long the unit emits hazardous constituents, and for variations in
meteorological conditions. Any averaging time factors used byipapplicants should be well

documented and justified.



4322 Groundwater Modeling

This section provides information regarding hydrogeological characterization and model selection to
assist permit writers in evalting modeling results submitted by subpart X permit applicants.

Groundwater modeling can be used when monitoring is impractical or to supplement and verify
monitoring data. Groundwater modeling has several applications in the permitting processdansubp
units. The groundwater model can be used (1) to predict conservative -CasgStscenarios during a
detailed groundwater assessment, (2) to assist in the placement of groundwater monitoring wells, and (3)
to provide data to estimate the magnitade extent of contamination in the subsurface (vadose zone)

once a release has occurred from a facility. Several hundred models for groundwater flow, vadose zone,
and solute transport currently are on the market. Permit writers and reviewers canmpetchedebo

thoroughly understand the requirements, intricacies, and specific uses of each model. However, certain
standards can help permit writers evaluate models used by the permit applicants. In addition, a permit
writer should consult with personndlRegional or State groundwater protection offices who have

expertise in the field application of the specific model used by an applicant during review of the model.



Groundwater models generally can be divided into two main groups:

solute transport models.

1992). The level of effort required for the model and the decision to choose a specific epeofel

groundwatendidels and

Groundwater flow models solve for the distribution of hydraulic head in the
hydrogeologic system. Solute transport models solve for the concentration of solute as affected by
advection (movement of the solute wittetaverage groundwater flow); dispersion (spreading and mixing
of the solute); and chemical reactions, which slow down or transform solutes (Anderson and Woessner

upon the specific objects of the modeling exercise.

Groundwater flow and solute transport models are valuable tools for the conduct of groundwater

assessments.

However, like air dispersion modeling, considerable limitations are inherent in the

modeling process and the permit writer should recognize such limitations when evaluating a modeling
analysis. Technical Standards for the Mathematical Modeling of Groundwater Flow and Contaminant
Transport at Hazardous Waste Sites (Technical Standggdze of California 1990) is as a guide to the

minimum requirements a groundwater model must meet to be considered valid and for a facility to be

regul at i

considered in compliance with applicabl e
model, the pemit writer can consult that document, which contains much of the information summarized
below.
TABLE 4.4
REPRESENTATIVE GROUNDWATER FLOW MODELS
Saturated Zone Unsaturated Zone Pathlines/Capture Zones
Flow Model
Analytical Numerical Numerical Numerical
GWFLOW
THWELLS
WHPA
FLOWPATH
MODFLOW
PLASM
SUTRA
HYDRUS
MODPATH
TABLE 4.5

REPRESENTATIVE SOLUTE TRANSPORT MODELS

Solute Transport
Model

Saturated Zone

Unsaturated Zone

Fracture Flow

Analytical

Numerical

Numerical

Numerical

PLUME

PLUME 2D

SOLUTE

BIOPLUME I




FTWORK

MOC

MT3D

RANDOMWALK

SUTRA

CHEMFLO

VLEACH

GREASE

NETFLO
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5.0 RISK ASSESSMENT

Risk assessments can be extremely complex and encompass numerous variables and areas well outside
the expertise of many pait writers. It is, therefore, recommended that the permit writer consult with

risk assessment staff early and often in the permit process, so that the fisk assessment may be focused
towards solving the appropriate questions and confucted in the npestient ad efficient manner. The
information provided in this chapter is intended as a primer for those permit writers who have little or no
experience in this area and as a resource for those with more extensive knowledge.

Whenever possible, specificamples are provided of the kinds of requirements a permit writer might
specify in an NOD to assist permit writers in identifying the types of requirements they may impose.
Because a wide variety of issues are associated with the interpretation ofessaasss, the examples
provided are not exhaustive.

51 OVERVIEW OF ASSESSMENT OF ECOLOGICAL AND HUMAN HEALTH RISK

As set forth in A264.601, foRanrsuchterssahdprovisionssas el | ane
necessary to protect human health and the environ
and the environment for permitting of an OB/OD unit includes assessment of releases of chemicals

through air emissiws and migration of waste or residues to groundwater, surface and subsurface soil,

surface water, and wetlands. The guidance provided herein for assessment of human and ecological risk

for permitting of an OB/OD unit is consistent with that provided nweoEPA guidance for incineration

and combustion units (EPA 1985, 1989, 1990, 1993, 1994), while incorporating information specific to
operations of OB/OD units, the waste streams they generate, and the hazards they pose.



A tiered, riskbased approach szreening is recommended for evaluation of potential human and

ecological risks attributable to emissions, leachate, and runoff released from OB/OD units, as well as to
residual chemicals in the soil. The Hs&sed screening approach is a hierarchiazbagrmaking

strategy that incorporates increasing levels of complexity to facilitate and expedite the permitting process.
The first tier is a riskbased screening assessment, and the second is a detailed risk assessment: Figure 5
1 presents a flowchafr the tiered risk assessment evaluation.

The riskbased screening evaluation is designed to estimate risks to human health and the environment on
the basis of nosite-specific, default exposure assumptions and maximum exposure concentration.
Calculaton of risks or hazard indices (HI) is based on potentially complete direct and indirect exposure
pathways, according to EPA's standard default exposure parameters for relevant exposure scenarios, such
as oftsite residential, occupational, and recreatioeeeptors. Information necessary for the estimation

of risks and hazard indices in the screening evaluation is specified under each of the subsections of the

risk assessment components. If risks and hazard indices affecting humans calculatedeerihmyscr

level evaluation are belot0® and0.25 respectively, no further evaluation is necessary (EPA 1994). If
estimated risks and hazard indices exceed acceptable levels, the site should be assessed through a detailed
risk evaluation.

The first tier & an ecological assessment is a preliminary screening that uses conservative assumptions to
ensure that potential ecological risks are not underestimated. Hls are calculated directly through the use
of maximum chemical concentrations and ecological beadksror, key species, indirectly through the

use of conservative assumptions and information obtained through an initial reconnaissance survey.

In a detailed ecological risk assessment, additionaspieific information is collected, and risksdaHIs

are recalculated through the application of more sophisticated statistical and contaminant fate and
transport analyses than those used in a screening assessment, as walpasiid@arameters.

Additional sitespecific information may includeydrogeologic and geologic characteristics, measured
concentrations of chemicals of concern (COC) in media of concern, and refinementspé Gifie

estimates of parameters that improve the accuracy of models. For an ecological assessment, additional
site-specific information can include a comprehensive list of species and trophic web, refined estimates of
site-specific parameters and relevant exposure pathways, and further evaluation of the environmental
fate and transport and bioavailability of cheais at the site. In addition, measurement endpoints are
developed that link the existing conditions at the site to the assessment endpoints.

A facility may elect to conduct a detailed risk assessment instead of a screening level evaluation if
sufficient sitespecific information is readily available. If risks or Hls do not exceed acceptable levels,

the risk evaluation is complete. However, if risks or hazard indices exceed acceptable levels, the permit
writer must require the applicant to @)ange the engineering or operational approach for the unit to
reduce emissions or (2) implement containment strategies to reduce the indices to acceptable levels. If
such changes are not made, the permit writer must deny the permit.

This section will povide guidance for determining which media may require evaluation; identifying data
needs; and evaluating screening level and detailed risk evaluations. It will outline the information
necessary for the permit application and identify applicable EPAagaéfor reviewing each section of

the risk assessment. The section also discusses optional information that may be considered in the risk
management process and identifies some multimedia assessment software that can assist in the evaluation
of fate andransport and siteclated risks.

52 EVALUATION OF MEDIA FOR INCLUSION INTO A RISK ASSESSMENT

Figure 52 presents media potentially affected by OB/OD operations. The figure prdved€SM for



an OB/OD unit risk assessment; the CSM is described in detail in the next section. From the OB/OD

unit, chemicals may be transported through stevater runoff, volatilization, winguspended

particulates, and infiltration and percolation. rdgit releases to the soil also are considered. The media
potentially affected by those release mechanisms are surface water, sediments, air, groundwater, and soil.
Both human and ecological receptors may be exposed to each medium through a vanetgureex

pathways. For example, air emissions may present a direct exposure (by inhalation), as well as several
indirect exposures (through deposition to soil, subsequent contact with the sail, or ingestion of plants
affected by the deposition). The imparte of identifying potentially affected media, therefore, is that

their identification determines in part the completed exposure pathways and the potential risks associated
with the OB/OD unit.

As described in previous sections, measured or modeledntoatgens of chemicals can be used to
evaluate potentially affected media. For some units, data may be available from such past activities as
soil samples or air monitoring. Coupled with the historical records of the OB/OD unit, that data may
provide forestablishing accurate release parameters and, therefore, risks associated with the planned
OB/OD activity. Even if site data are available, modeling may be necessary to estimate runoff to
surfacewater bodies or leaching to groundwater. Figur8s/ B, and C illustrate various transport
mechanisms that may affect fite media.

The evaluation of osite areas in close proximity to the OB/OD unit begins with examination of

analytical data obtained from air and soil samples, if available. [tRe$air modeling also can be used

to assess direct exposures. As described in Chapter 6, air modeling also predicts deposition rates, and
therefore soil concentrations, at areas downwind of the OB/OD site. Although field measurements
generally are pfferable to modeled concentrations, the cost of sampling usually limits the amount and
extent of sampling that the permit applicant performs. Should the permit writer find that the amount of
sampling data is insufficient to support the model operatiomasmiges information counter to model

outputs, they must prepare an NOD indicating the deficiencies and requiring additional sampling.

Surface water and groundwater also may be affected by OB/OD operations through deposition of airborne
particulates or lezhing and runoff of contamination. These transport pathways are affected by the

amount of rainfall in a region, the distance to the surfeaer body, the depth to groundwater, the type

of soil, and local geological and hydrogeological conditions. Aeratbnsideration related to the

transport of chemicals that may be included in a detailed risk assessment is chemical degradation.

Sunlight, organic content of the soil, and natural microbial biodegradation all can attenuate concentrations
of chemicals bisveen the point of release and the point of contact with the receptor.

Although air and orsite soil are affected by OB/OD operations, the occurrence of effects-siteasbil,
surface water, and groundwater vary from site to site. For example,luffacewater bodies are

located within the extent of the air plume, groundwater is extremely deep, and the area receives little
precipitation, effects on surface water or groundwater are unlikely. The following list presents general
concerns that shoulcetaddressed when identifying media of concern.

Does the application demonstrate that the OB/OD unit is sufficiently distant from swdtere
bodies to have no effect from air emissions on surface water (that is, sud@eebodies are outside the
maximum extent of the air plume)?

Do the results of air modeling submitted with the application indicate significasiteff
deposition?

Does the annual amount of rainfall indicate the potential for runoff to a swrktee body or to



off-site soils?

Does the description of site geology, hydrogeology, and rainfall indicate a potential for leaching
of chemicals from soil to groundwater?

If the application indicates that groundwater is likely to be affected by leaching of chemicals,
does thalescription of the hydrogeology indicate probable migration of groundwater to suditee
bodies?

A permit writer must ascertain whether all potentially affected media will be included in the risk
evaluation. Justification of exclusion of any mediuonirthe risk evaluation should be well

documented, with convincing reasons presented to indicate that the medium will not be affected or that
receptors will not come into contact with the medium.

5.3 EVALUATION OF RISK ASSESSMENTS

This section consists of several subsections that outline direct and indirect exposures to both human and
ecological receptors that permit writers must consider when reviewing permit applications, for OB/OD

units, as well as methodology that should be followed to ensure consistent evaluation of such units.

Each subsection describes risk assessment components necessary to support the permit application for an
OB/OD unit and provides specific tools and information requiredppart both screening and detailed

human health risk assessments. The final subsection describes the uncertainty assessment that should be
conducted for the permitting process.

EPA's Risk Assessment Guidance for SupeliaRé 1989), identifies the folleing components of a
human health risk assessment:

Data evaluation and identification of chemicals of concern
EXxposure assessment

Toxicity assessment

Risk characterization

Uncertainty assessment

Together, the components presenbeplete evaluation of the human health risks associated with

OB/OD activities or those risks associated with other subpart X units. However, while all components of
a risk assessment must be addressed consistently, the outcome and extent of investgatios/OD

unit will be sitespecific. Each part of the risk evaluation is a combination of information about the site,
default assumptions, and modeled or measured data. Because those elements are interdependent, all
components must be included arecribed thoroughly. Therefore, a coherent description of risks from
OB/OD activities can be given only when all ssfgecific information, assumptions, and uncertainty

about the information and assumptions have been communicated.

The following componest of an ecol ogi cal r i sk Ealsgical Riskment ar e
Assessment Guidance for Superf(lBBA 1994) and ifccological Assessment of Hazardous Waste Sites
(Maughan 1993):



1 Preliminary site investigation

T Problemformulation

q Exposure assessment
1 Toxicity assessment

1 Risk characterization

The components will differ in complexity according to conditions at the site and the nature and extent of
contamination present. Often the components are repieadedetailed risk assessment, at increasing
levels of complexity, until the following objectives, described in the ecological risk assessment guidance
(EPA 1994), are obtained:

1 Identifying and characterizing the current and potential threats to tirermment posed by
releases of hazardous substances

1 Establishing cleanup levels that will protect those natural resources at risk

All the components should be included in the risk assessment and discussed thoroughly so that a complete
description of edogical risks from OB/OD activities is communicated. The following subsections

describe the general information required for each component of ecological and human health
assessments and provide specific recommendations for screening level and detalesEgsments.

The discussion of components of the risk assessment is based on the CSM presented #2Figure 5

5.3.1 Data Evaluation

Data to support quantitative assessment of risk at OB/OD units usudilyiged, but some sources are
available from which screening level data can be collected. Primary sources of data for the wastes
managed include technical manuals prepared by the Military Services, data sheets on various munitions,
data from MIDAS, and MBSs. Data on residues is available from the BangBox Study. Field data
collected during actual OB/OD testing or from test facilities, including concentrations of emissions and
residues, can be used to make a more accurate estimate of exposure andationsasftemissions.

Perhaps the most siecific data are analytical site characterization data on affected media. If such
data are available from previous investigations, they might be applicable to the evaluation of risks for the
permitting process.As an alternative, the data may be collected to support the permit.

It is important to realize that most data available for a screening level evaluation of an OB/OD unit would
not meet DQOs typically required for a risk assessment (EPA 1989). Riskrass¢s require the

application of specific analytical methods and sample quantitation limits and the collection of quality
control samples that produce data that can be used to adequately estimate exposures and to support
statistical evaluations. The orimation listed above does not meet such requirements, nor are samples
taken at the sites typically taken with that level of data quality in mind.

In general, the permit writer should expect that the applicant will use the most reliable data available to
estimate the most likely and most conservative exposure concentrations for each medium. Doing so may
require the use of measured concentrations, in soil at and around the OB/OD unit; modeled
concentrations, such a those from an air dispersion modebaerduimulation equations, for uptake of
chemicals into animals and plants from soil, groundwater, and surface water. Most risk evaluations



involve some combination of measured and modeled data.
Screening Level Evaluation

Identification of COCs aan OB/OD unit begins with an inventory of chemicals that make up the waste
identified in the application and the material used to initiate the OB or OD treatment process. Table 5.1
presents some of the chemicals commonly found in energetic materiaisrabdstion products that may

be released during OB/OD. The table does not provide an exhaustive list, but illustrates the types of
emissions and residues that the permit writer may encounter when reviewing the list of COCs. Other
chemicals should be adiiéo the list as necessary to characterize the initiating material used in the
operation and the residues created as reactigmdnjucts.

Once the preliminary list of COCs has been compiled, the exposure point concentrations can be
estimated. The expoge point concentration is defined by EPA guidance as follows (EPA 1989):

The concentration term in the exposure equation is the average concentration contacted

over at the exposure point or points over the exposure period. When estimating exposure

point concentrations, the objective is to provide a conservative estimate of this average concentration
(e.g., the 95 percent upper confidence limit on the arithmetic mean chemical concentration).

TABLE 5.1
Common Components and ReactioBy-Products of Energetic Materials

Organic Chemicals

Metals and Other Inorganic Chemicals

Di-isopropylmethyl phosphate
Dimethyl methylphosphonate
1,3-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diphenylamine

1,4-Dithiane
Hexachlorobenzene
Hexachloroethane

HMX

Isopropyl methylphosphoric acid
Nitrocellulose

Nitroguanidine
Pentachlorophenol

Polycyclic aromatic hydrocarbons
RDX

Trinitroglycerol
2,4,6Trinitrotoluene

Aluminum
Arsenic

Beryllium

Carbon dioxide
Carbon monoxide
Cyanide

Lead

Mercury

Nitrous oxide
Sulfur dioxide
White phosphorus
Zinc

Zinc chloride

The guidance discusses general considerations in estimating exposure concentrations; it states that
exposure concentrations may be estimated from monitoriagattane or through the use of a

combination of monitoring data and environmental fate and transport models. For air risk assessments,
such as those prepared for incinerators, it is common to use the maximum concentration as the exposure



point concentratin for air or soil model concentrations for-sffe locations. That approach is

recommended for most screening level evaluations because that concentration can be identified easily and
the assumptions are conservative. If these assumptions are not agetmit application the permit

writer should prepare a NOD that requires a detailed explanation.

The exposure point concentration must be estimated for each medium investigated. For air and soil in
and around the OB/OD unit, exposure point concdatraimust be calculated or estimated as the

maximum detected or modeled concentration. For all other media that are affected by dispersion, runoff,
or leaching, exposure point concentrations should be estimated (modeled) at the point of exposure, as
well. If uptake into plants and animals that are subsequently ingested (either by humans or other
terrestrial receptors), that too should be modeled, again using maximum concentrations as the exposure
concentration for the end receptor. EPA guidance (1998, Ehd 1994) presents detailed instructions

for estimating exposure concentrations in plants and animals on the basidispaised chemicals.

Those documents should be consulted to obtain recommended equations to be used in estimating the
exposure piot concentrations.

A preliminary site investigation (essentially a site reconnaissance) should be conducted before the
ecological screening evaluation to provide a general characterization of the site, focusing on qualitative
rather tharquantitative information. The objective of a site reconnaissance is to identify habitats and
biota that require investigation (Maughan 1993). An experienced ecologist should conduegitbe on
reconnaissance, including the preparation of a screeniraf Bpecies likely to be exposed. In addition,
information about the ecological setting, sensitive or endangered resources and organisms, and other
deviations from expected conditions should be documented. EPA guidance provides check lists and
additiona guidelines for conducting a preliminary site investigation and formulation of problem

statements (EPA 1994). Species present at the site should be placed in guilds (that is, groups of species
that obtain food in a similar manner); feeding habits theulshbe considered, along with home range
requirements, sensitivity to human exposure, habitat, reproductive habits, and other life history
characteristics to select key species for a preliminary exposure calculation (Maughan 1993). Some of the
concernshat the permit writer should expect to be addressed in the screening leirelestegation

include:

1 Are any threatened or endangered species likely to inhabit the area in the vicinity of the emission
plume?
1 Is habitat in the area suitable for threned or endangered species? Are there sensitive habitats

in the vicinity of the unit?

1 What are the likely categories of receptors?

1 Are there surfacavater bodies within the area of the emission plume from the unit?
1 Could groundwater dischargeto surface water?

1 What are the offite environmental setting and receptors?

1 What are the complete exposure pathways?

The ecological risk assessment should discuss all the issues listed above. If those issues are not
discussed in the apphtion or not discussed adequately, the permit writer should issue a NOD requiring
their inclusion.



Detailed Risk Assessment

If a detailed risk assessment is conducted, the exposure concentration may be refined to reflect more

realistic conditions of exgsure, rather than maximum concentrations. As described in EPA guidance

(EPA 1989): RnThe assessor may wish to use the ma
concentration for a given pathway as a screening approach to place an upper ypuatore. In

these cases it is important to rememberifteascreening level approach suggests a potential health

concern, the estimates of exposure should be modified to reflect more probable exposure @éonditions
(Emphasis added.)

The recommended espure point concentration for use in risk assessment is the 95 percent upper
confidence limit (UCL). That concentration represents an upper bound of the average concentration.
According t o Eledauset & PduncerBaity asgociated withmesing the true average
concentration at a site, the 95 percent upper confidence limit (UCL) of the arithmetic mean should be
used f or t(Emphasisvadded.) aTind 98 percent UCL provides reasonable confidence that the
true average for the site Wmot be underestimated. However, estimating that concentration may require
more monitoring or sampling data than are available. If that is the case, the 95 percent UCL probably
will exceed the measured maximum concentrations for the site; the maximasurad concentration
therefore should be used as the exposure point concentration.

The site investigation and problem formulation for a detailed ecological risk assessment are performed
after the preliminary risk evaluation. If ité@termined through the preliminary screening that adverse
ecological effects are likely to occur, additional field investigations and an expanded literature review are
conducted. In the expanded review, additional information is collected that willtfeetsk

assessment on the types and forms of chemicals detected on site, chemical toxicity, media of concern, and
species present. To support more reasonable estimates of exposuaadsifgeciespecific

bioavailability and exposure factors are gatide and the most critical exposure pathways identified.
Additional information about the life history, feeding habits, ingestion rates, diet composition, average
body weight, home range size, and seasonal activities, for example, should be comgikedgecies of
concern. In addition, the list of chemicals present in concentrations that exceed benchmark levels should
be refined, on the basis of fate and transport and ecotoxicity, to include only those chemicals that will be
of greatest importance the detailed risk assessment (EPA 1994).

The detailed problem formulation process also involves selection of assessment endpoints. An

assessment endpoint is defined by EPA (1994) as i
that is to be pratcted... Assessment endpoints for the detailed ecological risk assessment must be selected
based on the ecosystems, communi ties, and/ or spec
to Maughan (1993), At he endpointsisrotorlytgsetdhe desired est abl i s
ecological character of the site, but also to identify the structural and functional requirements critical to
achieving the designated ecological site use. 0 A

idertification of the assessment endpoints. According to EPA guidance (1994), the selection of an
assessment endpoint depends on the:

1 Contaminants present and their concentrations
1 Mechanisms of toxicity affecting the different groups of orgasifentified at the site

1 Species potentially present at the site



1 Potential complete exposure pathways identified at the site

Following the identification of the assessment endpoints, additional information should be compiled to
select the completexposure pathways that will be evaluated in the detailed ecological risk assessment,
and measurement endpoints are established. A conceptual site model should be developed that
establishes the relationship between assessment endpoints and measuremiatt.endpo

A measurement endpoint is defined by EPA (1994) a
related to the valued characteristic chosen as th
endpoints selected should meet the followiritpda:

1 A defensible relationship to an assessment endpoint
1 Ability to be measured

1 Availability of existing data

1 Relationship to known contaminants and pathways
1 Degree of natural variability

1 Temporal and spatial scale of therameter

The exposure pathway and chemical ecotoxicity should be considered in the selection of measurement
endpoints (EPA 1994). Appropriate data should be collected and studies conducted in the additional site
investigation to be used in the assesgsméthe measurement endpoints. Concentrations of chemicals

are not appropriate measurement endpoints; examples of measurement endpoints include mortality,
growth, and reproduction (EPA 1994).

In evaluating detailed ecological risk assessments the paritat will need to determine the
appropriateness of the information submitted in a number of areas:

1 Whether sampling has been performed during all four seasons

1 Whether there is a demonstrated relationship between the assessment endpoints and the
measurement endpoints

1 Whether adequate toxicity profiles have been prepared for the species of concern

1 Whether the COCs identified include all constituents reasonably expected to be present based on
the wastes managed in the unit

Should the penit writer determine that information in such areas is not adequate, a NOD should be
prepared to require submittal of additional information, such as results of sampling.



5.3.2 Exposure Assessment

A key component of gaducting a riskbased screening evaluation is identification of potential exposures.
An exposure assessment includes an evaluation of potential human and ecological receptors that may
contact chemicals originating from the site, as well as routes, mdgnftequency, and duration of
exposure. An evaluation of all possible human and ecological exposures is necessary to identify
receptors that currently are in contact with contaminants at the site oisaedéfcations affected by
emissions, leachingr runoff. The principal objective of the screening evaluation is to identify
exposures that represent the maximally exposed individual (MEI) at the site. The MEI represents the
maximum exposure for each receptor, based on maximum concentrations o@Ri0s,m default
exposure factors, and the assumption that all pathways are potentially complete, without regard to the
likelihood that the pathway is complete. This standard differs from the reasonable maximum exposure
(RME) commonly used in risk assessms (EPA 1989, 1992b). Use of the MEI provides an extremely
conservative estimate of human and ecological risks, so that, if the risks and hazards calculated are within
acceptable limits, no further investigation of the unit is required.

The concept ofeasonable, as opposed to maximum, scenarios underlies the concept of RME developed
by EPA. As defined by EPA (1989), the RME is the maximum exposure that is reasonably expected to
occur at a site. It should be emphasized, however, that the RME exjgdsuréne same receptor as the
MEI and that, before risks are calculated, it mus
individual would consistently face the RME. O
It is also important that intake parameters for each RME exposure pathWay kel ect ed so t hat
combination of all intake variables results in an estimate of the reasonable maximum exposure for that
pat hwayo (EPA 1989). I n other words, the most <co
given pathway are not usedotxsively. A combination of average and uppeund values should be
used to estimate exposures that are meaningful and that represent the actual RME for the site.
To collect the information, the exposure assessment should consistafdaivng steps:
Characterize the exposure setting and identify potential human and ecological receptors
Identify pertinent exposure pathways and exposure routes
Estimate exposure point concentrations
Quantify chemical intake for exposures $pecific pathways for each potential receptor

According to EPA guidance (1989), all complete exposure pathways should be selected for further
evaluation unless it can be justified that:

Exposure from the excluded pathway is much less than that frameapathway that involves
the same medium at the same exposure point.

The potential magnitude of exposure from a pathway is low.

The probability that exposure will occur is very low, and the risks associated with the pathway
are low.

In gereral, such judgments should be made only in a detailed risk evaluation in which relative risks,
assumptions, and uncertainties are described fully.



Characterization of the exposure setting and identification of potential receptors is the first step in
evduating current or potential chemical exposures. The process includes an evaluation of the physical
characteristics of the site, such as climate, vegetation, soil type, and hydrology of surface water and
groundwater, that are pertinent to the risk assess(EPA 1989). For ecological risk assessments, the
evaluation also should include the presence of any threatened and endangered species.

Figure 52 presents receptors that may be exposed to chemicals released during OB/OD, inclaieng on
workers pefiorming OB/OD operations esite, and residents in the vicinity of the site using the area.

Both direct and indirect exposure pathways are considered for workers on site, since direct contact with
residues from OB/OD operations in soil and air may o@nd,indirect exposure through deposition and
storm water runoff also is possible. Only indirect exposure pathways are considered for residential and
recreational receptors in the vicinity of the site. Indirect contact, with chemicals generated from OB/OD
by such residents may occur through ingestion of produce, meat, dairy products, or fish that have been
exposed to chemicals from the OB/OD unit through deposition to soil or surface water and through plant
uptake. In addition, residents and recreatioaeeptors in the area may contact indirectly with

chemicals present in soil, air, groundwater, sediment, and surface water in which chemicals generated
from OB/OD are present through wind suspension, deposition,-stataer runoff, infiltration, or

percdation.

Once receptors and exposure scenarios have been identified, exposure pathways must be defined.
According to EPA guidance (1989), an exposure pathway consists of four elements:

A source and mechanism of chemical release

A retention ortransport medium (or media in cases involving transfer of chemicals)

A point of potential contact with the contaminated medium (referred to as the exposure point)
An exposure route (such as inhalation) at the contact point

Lacking any of the four ements, the exposure pathway is incomplete. Therefore, if no receptors exist
that would contact the source or transport medium, the pathway is incomplete and need not be further
evaluated.

In the riskbased screening evaluation, all potentiatiynplete exposure pathways are considered and
evaluated. In fact, EPA Regions 3 and 9 have developebaistd concentrations that include exposure
to soil, water, and air through a combination of pathways for residential and occupational receptors.
Those values can be used to screen sites if the pathways are representatiandfaifsite exposures in
the vicinity of the OB/OD unit. However, additional sigecific information is used in the detailed risk
assessment to identify exposure pathwagt dhe most likely complete.

Figure 52 presents a comprehensive diagram of all potentially complete exposure pathways. It should
be noted that the exposure pathways described above may not be complete at all facilities. In general, a
permit writer shald decide whether the screening level and detailed assessments include all relevant
exposure pathways, and if any pathway has been excluded, that exclusion is justified. The permit writer
should consider the following concerns when making such a detgromn

Screening Level Evaluation:
Do occupational receptors have direct contact with the OB/OD unit?



Are work areas located within the emission plume from the unit?

Are there offsite residential areas within the emission plume from the unit?

Are agricultural activities conducted in areas within the emission plume from the unit?

Is groundwater used as a potable or domestic water supply? As an agricultural water supply?

Are surfacewater bodies located within the emission plume from thie?u If so, is such surface
water used for recreational purposes? For occupational purposes? As a water supply? Could rainwater
runoff from the unit enter a surfageater body (as indicated by distance, annual rainfall, and gradient)?

DetailedRisk Evaluation:

For every receptor and exposure pathway considered potentially complete, the following issues should be
addressed:

Do the exposure parameters reflect reasonable assumptions about the site? If not, what are
reasonable exposure paramstier the site and why?

: Were exposure point concentrations appropriately determined (that is, using the 95 percent
UCL)?

Which pathways seem least likely to be complete (for example, homegrown produce or dairy
products for an ofbite resident)? Arthese pathways currently complete? Should they outweigh
calculated risks or hazards related other pathways?

After complete exposure pathways have been identified in either the detailed or the screening level
approach, chemical intakes for exposuresubhoeach pathway for each potential receptor should be
guantified. Chemical intake rates should be estimated for all complete exposure pathways, on the bases of
the exposure point concentrations and the estimated magnitude of exposure to contaminated media

Exposure is based on "intake," which is defined as the mass of a substance taken into the body per unit of
body weight per unit of time. Intake from a contaminated medium is determined by the amount of the
chemical in the medium, the frequeraryd duration of exposure, the body weight of the receptor, contact
rate, and the averaging time. Below is a generic equation that is used to calculate chemical intake:

CDI = C x CR x EF x ED)/(BW x AT)

where:

CDI = chronic daily intake (milligram peillgram body weight day, [mg/kgday])
C = chemical concentration (mg/kg or milligram per liter [mg/L])

CR = contact rate or ingestion rate (milligrams soil per day or liters per day)
EF = exposure frequency; how often exposure occurs (days per year)

ED = exposure duration; how long exposure occurs (years)

BW = body weight (kilogram, [kg])

AT = averaging time; period over which exposure is averaged

Chemical intake by ingestion and inhalation is quantified as an administered dose. Contaminant intake
from dermal exposure is estimated as an absorbed dose. Equations for estimating dermal contact include
additional exposure parameters of adherence laswtption factors or permeability constants.

Adherence factors indicate the amount of soil that adheres to the skin. Absorption factors reflect the



desorption of the chemical from soil and absorption of the chemical across the skin. Permeability
constars represent the rate at which a chemical in water penetrates the skin.

Two approaches to an ecological assessment that may be used for the screening exposure assessment are
direct and indirect assessment. Exposure to ecological receptors may be asarskeldy comparing
maximum concentrations of chemicals on site to protective ecological benchmark concentrations for
appropriate media. Field data collected during OB/OD testing, screening level data from MSDS sheets,
or other sources may be usedtfue initial screening. Maximum detected concentrations of chemicals

on site should be compared with ecological benchmark concentrations to eliminate chemicals that are not
likely to pose an ecological risk. EPA water quality criteria (EPA 1986) maydakassscreening

benchmarks for aquatic ecosystems. The National Oceanic and Atmospheric Administration (NOAA)

has developed benchmark concentrations for chemicals in sediment (NOAA 1991). Soil screening
benchmarks are available through the Oak RidgeoNatiLaboratory (Will and Suter 1995). A

statistical background comparison for inorganic chemicals also should be conducted to eliminate naturally
occurring chemicals or those not related to the site from further consideration. Concentrations of
chemicas that exceed ecological benchmark concentrations and background levels are considered to pose
a potential ecological risk and should be further evaluated in the detailed ecological risk assessment.
Ecological benchmark concentrations may not be avaifabl@l chemicals detected at a site or for all

media. Chemicals for which benchmark values are not available should not be eliminated from further
consideration. Their potential effects instead must be discussed qualitatively.

An indirect evaluationfoecological exposure involves selection of a key species from each guild, on the
basis of information collected during the site reconnaissance; characteristics of the chemicals that were
identified in the benchmark screening; and the physiological, batadvand ecological factors related to
potentially exposed species. Exposure should be assessed for key species that are susceptible through
one of the three exposure pathways: inhalation, ingestion, or dermal contact.

More information is genaily available to quantify exposure levels for terrestrial animals through
ingestion pathways than for dermal and inhalation exposures. Although the results for exposure routes
other than ingestion may be less certain, for the preliminary screeningmallete routes should be
evaluated, with conservative assumptions applied. For example, conservative assumptions for
parameters such as exposure duration, extent of contact, and surface area.

Conservative assumptions, such as, maximum chemical conmmrdratppetbound exposure

parameters, are made in evaluating exposures for each receptor, and all potentially complete pathways are
included, without regard for the likelihood that the pathway is complete. Assuming maximum exposure

for the preliminary seening requires less sigpecific information, thereby expediting the OB/OD

permitting process for both permit writers and reviewers. It also provides an extremely conservative
estimate of ecological risks. Therefore, if calculated Hls are belowd fOrther unit investigation is

required.

As with human ri sk assessment s, exposure for ecol
from a contaminated medium is determined by the amount of the chemical in the medium, the contact
rate, and bogweight. Following is a generic equation that is used to calculate chemical intake:



I Cx IR x 1/BW

where:

I = Intake (mg/keday)

C = Chemical concentration (mg/kg or mg/L)
IR = intake rate (mg/day soil or food or L/day)

BW = body weight(kg)

Additional sitespecific exposure parameters for example, proportion of diet that is contaminated,
area use factor, bioavailability, dermal adherence, dermal absorption, permeability constants, and other
factors should be incorporated into tleneric algorithm, as appropriate.

Bioconcentration and bioaccumulation are the two primary mechanisms that must be considered in
estimating chemical uptake by aquatic species (Maughan 1993). Simplified aquatic exposure models
that account for both bioaemulation and bioconcentration may be used for the preliminary screening
(Maughan 1993). Exposure pathways of concern for aquatic species include direct contact with water
and ingestion of sediment and contaminated food.

According t o tlhiskasEBsAménsguigance (EBAJ1O%)athe maximum concentration of

a chemical in each medium should be used to calculate the preliminary exposure estimate, using
conservative assumptions in the absence okgpieeific information. For air risk assessitgsuch as

those for incinerators, it is common to use the maximum concentration as the exposure point
concentration for air or soil and model concentrations fositéf locations. That approach generally is
recommended for most screening level evatutibecause those concentrations are identified easily and
represent conservative assumptions regarding exposure point concentrations. EPA guidance (EPA 1990)
presents detailed information about estimating exposure point concentrations in plants alsdoainiinga

basis of aidispersed chemicals.

If a detailed risk assessment is conducted, the exposure concentration may be refined to reflect more
realistic exposure conditions, rather than a maximum concentration. As in the detailed human health risk
as®ssment, the recommended concentration for use in the ecological risk assessment is the 95 percent
UCL, which is an upper bound of the average concentration. If the 95 percent UCL concentration
exceeds the maximum measured concentration for the sit@attimum measured concentration should

be used. The 95 percent UCL concentration can be used to calcukite afbdeled exposure and

uptake concentrations.

The exposure assessment in the detailed ecological evaluation uses information from thesidetailed
investigation and problem formulation (EPA 1994), including

1 Ecological setting of the site
1 Inventory of contaminants that are or may be present at the site
1 Extent and magnitude of the contamination present, along with the spattahgmatal

variability of that contamination
1 Environmental fate and transport of contaminants

In the detailed ecological exposure assessment, the most critical exposure pathways are identified and



evaluated in detail, and pathways determined timgignificant or unlikely to be complete can be

ignored. Justification must be provided, however, for the exclusion of pathways. Complex
mathematical models may be applied to estimate concentrations of chemicals in environmental media,
and a combinationf average and upp&ound speciespecific exposure parameters obtained from

literature and additional field investigation may be used to determine the extent of exposure. In addition,
trophic webs should be developed to identify primary routes of eflesgyand identify organisms that

have the potential of exposure at the site (Maughan 1993).

5.3.3 Toxicity Assessment

The toxicity assessment focuses on chemicals that pose the greatest threat to human and ecological
receptors. Standard toxicological methodologies for assessing the toxicity of contaminants require
guantification of doseesponse relationships for adverse human health effects associated with exposure to
specific chemicals. For carcinogenic effectscitengenic slope factors (CSF) are used to estimate the
incremental lifetime cancer risk (ILCR) that corresponds to exposure point concentrations. CSFs are
applied to specific routes of exposure. The potential for the occurrence of noncarcinogen& advers
health effects from oral exposures typically is evaluated by comparison of estimated daily intakes with
reference doses (RfD) that represent daily intakes at which no adverse health effects are expected to
occur. Reference concentrations (RfC) predemsame information for inhalation exposures.

Qualitative and gquantitative toxicity values and specific information should be gathered for all COCs.
Detailed toxicity profiles also should be generated. Sources of toxicity values include Integrated Risk
Information System (IRIS) (EPA 1996) and Health Affects Assessment Summary Tables (HEAST) (EPA
1995). IRIS is a computerized EPA database that contains verified toxicity valuestandbig

toxicological and regulatory information about commonly usesiibals; it is updated monthly.

HEAST is a source of unverified provisional toxicity information to be used when toxicity information is
not available from IRIS; it is updated annually. If information on toxicity of chemicals is not provided

by an appliant, permit writers should issue an NOD requiring the applicant to look at information in IRIS
and HEAST.

Carcinogenic chemicals and their associated risks should be evaluated and presented separately. The
following information should be presented fockaarcinogenic COC:

The current CSF from toxicology databases
Weightof-evidence classification
Type of cancer for Type A carcinogens

Concentration above which the dassponse curve is nonlinear and pharmacokinetic factors
|anuence the doseesponse curve

Toxicity equivalency factors (TEF) provided by EPA for dioxins and polycyclic aromatic hydrocarbons
(PAH) should be used to adjust toxicity values for those chemicals relagy@, 7g8tetrachlorodibenzo
p-dioxin and benzo(a)pyrene, respectively.

The following information should be gathered from all available sources for all noncarcinogenic COCs
and included in the permit application:

Current RfDs and RfCs and the toxicolagibasis for those values



Overall database and critical study on which the toxicity value is based
Target organ(s) and uncertainty factors
Possible biochemical mechanism(s) of toxicity

Permit applicants should be required to obtain informatioua@OCs that do not have toxicity values
derived by EPA for exposure routes relevant to site exposures. For example, EPA has derived only a
limited number of RfCs for the inhalation route of exposure, and few RfDs or CSFs have been derived for
the dermaloute of exposure. EPA guidance suggests, however, that in the case of dermal exposure,
toxicity values may be derived from oral toxicity values. It is necessary to adjust the oral RfD and CSF
to take into account differences between gastrointestidadlammal absorption. To derive a dermal

toxicity value for an absorbed dose from an oral toxicity value based on an administered dose, the oral
toxicity value must be adjusted by the fractional oral absorption value. RfDs are multiplied by and CSFs
are dvided by the fractional oral absorption values, respectively. The following oral absorption values
should be used in the absence of chenspakific values: 80 percent for volatile organic compounds;

50 percent for semivolatile organic compounds; ah@e&rcent for inorganic chemicals (EPA 1994b).

Screening Level and Detailed Human Health Risk Evaluations

Toxicity assessment is a concern in both tiers of risk evaluation. There are no differences between the
two tiers in the level of effort requiredrftoxicity assessment. Both the screening level and the detailed
risk evaluations should include a table that presents each chemical being evaluated for the unit, the
applicable toxicity values, critical effects and target organs, uncertainty factotheasource of the

toxicity value (IRIS, HEAST, or other suitable source). EPA guidance (EPA 1989) provides a detailed
explanation of the derivation of toxicity values and important information about toxicity that should be
related in a risk assessmenPermit writers should make sure that applicants use current toxicity values
and that the applicant adequately describes the health effects of each COC.

Screening Level and Detailed Ecological Risk Evaluations

Like human health risk assessmettisre are no differences between the two tiers in the level of effort

required for toxicity assessment. The objective
relationship between ecological effects and the concentration, dosepsuexpf a contaminant of
concerndo (Maughan 1993). Both screening | evel an

that present the chemicals being evaluated at the unit, applicable toxicity values, and the sources of the
toxicity values. Mehodologies for assessing the toxicity of contaminants involve comparisons of
estimated intakes with published data on the toxic effects of chemicals or conduct of original toxicity
testing for individual OB/OD units. Qualitative and quantitative ecoityxi@lues and chemical

specific information should be gathered for all COCs. Detailed toxicity profiles also should be prepared.
In the absence of ecotoxicity information, conversions for spégisgecies extrapolation may be applied

to published datéEPA 1994).

Ecotoxicity values are compared with estimated exposure levels in both the screening level and the
detailed toxicity assessments. Ecotoxicity values appropriate for both a screening level and a detailed
risk calculation include the robseredadverseeffectlevel (NOAEL) or lowestbbserveeadverse
effectlevel (LOAEL). NOAELs are more appropriate than LOAELS in an initial screening to ensure
that potential risk is not underestimated (EPA 1994). When NOAELSs are not available, the following
conversion factors may be used to extrapolate to NOAEL values (EPA 1996):

i NOAEL = Acute or subchronic LOAEL/10



1 NOAEL = Chronic LOAEL/5

1 NOAEL = (LDso/5)/10

1 NOAEL = NOAEL different family-same ordd2 (fOr nonprotected species)
1 NOAEL = NOAEL ditierent ordersame clad®2 (fOr nonprotected species)
T[ NOAEL = NOAELrelatednonprotected specég (fOI’ protected SpeCIeS)

Additional information that addresses spedispecies extrapolation is also available in Suter (1993).
5.34 Risk Characterization

Risk characterization combines exposure estimates and toxicity values to calculate numerical estimates of
risk and hazards to human health. Risk characterization comprises the following steps:

Review toxicity and exposure assessment results
Quantify risks for individual contaminants in each medium
Quantify risks from exposure to multiple contaminants for each pathway

: Combine risks from the various exposure pathways, when approfigtegantify total risk for
each exposure scenario.

Evaluate and present uncertainties that underlie risk estimates

For both the human health and the ecological risk characterizations, the permit writer should decide
whether the correct toxicityalues have been used for each receptor and exposure pathway, whether risks
and Hls have been summed for all exposure pathways for each receptor, and whether total risks and Hls
also have been presented for each COC.

The method described in EPA8®should be used to calculate the ILCR for carcinogens. Quantifying
total excess cancer risk requires calculation of risks associated with exposure to individual carcinogens
and summing risks associated with simultaneous exposure to several carcinogfemsdme human
receptor. Risks associated with exposures to single carcinogens should be calculated as follows:

Risk = CDI x CSF

where:

Risk = A unitless probability of an individual developing cancer over-g&dr lifetime
CDI = Chronic daily ntake of the contaminant averaged, over 70 years (rtgiy
CSF = Carcinogenic slope factor expressed in (mekg)*

The ILCR for an individual will be calculated by summing chermggacific risks across all appropriate
pathways. The exposure patiys and chemicals that pose the greatest risk should be identified.



Unlike carcinogenic effects, noncarcinogenic effects are not expressed as a probability. Instead, adverse
effects caused by noncarcinogens are expressed as the ratio of the CDI i (beRRC), when both

values are based on similar exposure periods. The ratio is termed a hazard quotient and is calculated as
follows:

Hazard Quotient= CDI/RfD

where:

CDI = Estimated exposure level (or intake)
RfD = Reference dose

The CDI andRfD are expressed in the same units and are based on the same exposure period. If the CDI
exceeds the RfD, the hazard quotient will be greater than one, indicating that a potential health hazard
may exist.

Noncarcinogenic risks should be aggregated dchexposure pathway into a noncarcinogenic hazard
index as follows:

Hazard Index = CDI1/RfD; + CDI/RfD; + ... + CDI/RfD;
where:
CDJ; = Exposure level or intake for th&toxicant

RfD; Reference dose for th&toxicant

Risk charactézation also is a concern in an ecological risk evaluation. Because of the complex nature

of ecological assessments, the risk characterization often is conducted through ®faeigience

approach, under which different types of data are evaluatethesd&PA 1994). For example, the

screening risk calculation is repeated in the detailed risk assessment, wsfesife intakes calculated

for the exposure assessment and toxicity values from the literature both used. Hazard quotients (HQ) are
summael for all chemicals and pathways, if appropriate. In addition to the risk calculation, conclusions
should be drawn from studies or tests conducted for additional site investigations to establish links
between assessment endpoints and measurement endgbiAt$994). In the risk characterization, all
available information should be reviewed and conclusions presented.

For all complete exposure pathways, ecotoxicity values compiled from a literature search should be
compared with the calculated exposurineates, using the HQ method. As stated previously, the
ecotoxicity threshold value should be based on the documented and best conservatively estimated
chemicalspecific NOAEL for the screening level and detailed risk calculations (EPA 1994). An HQ for
adirect exposure assessment is a ratio of the maximum environmental concentration (mg/kg) to an
ecological benchmark (for example, EPA water quality criteria). An HQ for an indirect exposure
assessment is the estimated chemical intake (rugiyto an eatoxicity screening value (for example, a
NOAEL). HQs should be calculated as follows:



HQ = EEG/TRV: + EEG/TRV: + .. + EE@TRY,

or CDI/NOAEL; + CDL/NOAEL, + .. + CDINOAEL
where:
HQ = Hazard quotient for given chemical, potentially complete exposure pathway, and

selected ecological receptor

EEG = Expected environmental concentration (mg/kg or mg/L)

TRV = Toxicity reference value for a given chemical and ecological receptor (mg/kg or mg/L)
CD; = Estimated chemical intake (mgkktay)

NOAEL; = No-observeeadverseeffectlevel (mg/kgday)

According to EPA guidance (1994), it is necessary to sum the HQs to account for simultaneous exposure.
If the resulting hazard index (HI), which is equal to shen of the HQs, is less than 1.0 in the screening

level risk assessment, it is concluded that there is little or no ecological threat at the site. However, if
the resulting His exceed 1.0, adverse ecological effects are likely to occur, and a detilgidad risk
assessment should be conducted.

5.35 Uncertainty Assessment

Because risk characterization is a bridge between risk assessment and risk management, it is important
that the major assumptions, professil judgments, and estimates of uncertainties be described in the risk
assessment. According to EPA guidance (1989), evaluations of uncertainty should be presented in tables
that indicate whether each assumption used in the analysis is likely to owatesir underestimate risk

or whether the effect of uncertainty on the risk estimates is unknown. The potential magnitude of the
effect of each source of uncertainty should be assessed and expressed as low, moderate, or high. The
following paragraphs degbe some of the areas of uncertainty that are inherent in risk assessment
methodology.

Some uncertainties expected to be associated with the selection of COCs include:
Risks associated with chemicals intentionally excluded from the risk assessment
Risks associated with chemicals unintentionally excluded from the risk assessment

Some uncertainties associated with the exposure assessment that may influence the risk evaluations
include, but are not limited to:

Assumptions used ideveloping exposure point concentrations

Difficulties in accurately characterizing current land use
Risks associated with pathways excluded from the risk assessment

Data limitations and data gaps
When uncertainties cause overestimation qosxre, the risks predicted from such exposures also likely

will be overestimated. The degree of uncertainty associated with such estimates will depend, in part, on
the extent and quality of available data, other information, and modeling efforts.



Uncertinties associated with the toxicity assessment include:
The quality of studies as the basis for toxicity factors

Potential differences in toxicity and absorption efficiency between humans and laboratory
animals

The applicability of studies condietl on experimental animals dosed at high levels to human
exposures at lower concentrations

The validity of the crucial underlying assumption in the e@sponse model for carcinogens
(linearized multistage model) that there is no threshold for cagemesis (that is, there is no dose of a
carcinogen that is not associated with a risk of cancer)

The confidence of the calculated estimate of risk depends on the underlying uncertainties in each step of
the risk assessment process. In addition, aspetite dsk characterization process itself introduce
uncertainties, including those associated with adding risks or HQs for multiple chemicals and
compounding of upper bound estimates in the exposure assessment.

A discussion of the major assumptions, pesfional judgments, and estimates of uncertainty must be
described in the ecological risk assessment. As in the human health assessment, evaluations of
uncertainty should be presented in tables that indicate whether each assumption made in the analysis is
likely to overestimate or underestimate risk, or whether the effect of uncertainty on the risk estimates is
unknown (EPA 1989). Because of the level of effort required for each type of assessment, with the
screening assessment having a higher degresceftainty, the screening and detailed evaluations will

differ with regard to uncertainty. Some sources of uncertainty in a screening level ecological risk
assessment are (EPA 1996):

1 The use in the exposure analysis of maximum contamauanaentrations detected in
environmental media as exposure concentrations for potential ecological receptors

1 The assumption that an exposure area use factor for potential ecological receptors is 100 percent
(100 percent of the diet and home range lighimthe exposure area)

1 The ecological effects analysis applies Toxicity Reference Values (TRV) has not been established
and NOAELSs that are estimates of potential adverse effects derived from laboratory studies and
extrapolated to site conditions

1 The assumption that 100 percent of the chemicals are bioavailable

1 The potential that adverse effects on ecological receptors will differ during different life stages.
Screening Level Risk Evaluation

Discussions of uncertainty in screening leag$essments should be comprehensive enough to describe all
important sources of uncertainty, conservativism, and variability in the results, but generally should not
include quantitative analyses of uncertainty. All assumptions must be documented dilkctmEPA

gui dance (EPA 1989), Aiit i s important to fully
risk assessment to place the risk estimates in proper perspective. Another use of uncertainty



characterization can be to identify areagreha moderate amount of additional data collection might
significantly improve the basis for selection of
application, discussions of uncertainty may identify areas in which additional data could intyeroie t

analysis significantly, if a screening evaluation indicates unacceptable risks.

The guidance identifies sever al sources of wuncert
general, and in the exposu%e assessment in partic
1 The definition of the physical setting

1 The applicability of the model and its assumptions

1 The transport, fate, and exposure parameters

1 The tracking of uncertainty or how uncertainties are magnified through the various steps of the
assessmen

At a minimum, the permit applicants should address these four sources of uncertainty qualitatively. The
potential magnitude of the effect of each source of uncertainty also should be assessed and expressed as
low, moderate, or high.

Detailed Risk Evaluation

The evaluation of uncertainty for a detailed risk evaluation should include all of the points described
above for screening level evaluations. The description of uncertainty in a detailed risk evaluation is
likely to be more irdepth than th&br a screening level evaluation, because moresgieific

information is used and more modeling may be conducted. In addition, the permit applicant may elect to
conduct a quantitative analysis of uncertainty. One method for quantitatively assis&ssfylonte

Carlo simulation. Monte Carlo simulation is a statistical technique that can be used to simulate the

effects of natural variability and -wonrfloddmastiitouaatli c
It is an effective tool for quaitative evaluation of uncertainty associated with point estimates. Itis a
process whereby an outcome is calculated repeated

randomly selected values for each of the variable or uncertain parafratees predetermined
probability density function that describes distribution of the variable.

EPA has not developed national guidance on performing Monte Carlo analyses, but regional EPA offices
have developed regional guidance documents thateaonsulted for input variables. EPA Regions 3

and 8 have instituted guidance for Monte Carlo simulations, and Region 10 currently is developing
guidance on the issue. Because of the complex nature of the assessments, a statistician and risk assessor
should review the results.

In reviewing risk assessments to evaluate their treatment of uncertainty, the permit writer may wish to
focus on the last four points covered in the discussion of the screening level assessment as a way to
structure comments in¢iNOD. Without adequate discussion of those points, neither the screening level
assessment nor the detailed risk assessment will provide the level of information about uncertainty that is
required. Typically, a screening level assessment that inclutlssussion of those points also will

include an adequate discussion of uncertainty in general, while a discussion that does not include those
points will be inadequate.

54 COMPUTER SOFTWARE FOR MULTIMEDIA ASSESSMENTS



EPA has published modeling equations for estimating concentrations of chemicals in plants and animals,
as well as transfer between media. The equations range from simple to complex, as speeiiite
information is used or the ad for a more precise estimate is recognized. For example, detailed models
are available to estimate concentrations of contaminated airborne particulates suspended from surface
soil. This approach may be preferable to dividing soil concentrations ehaicdl by a default emission
factor to estimate an airborne concentration.

Because of the increasing interest in integrating fate and transport modeling into risk evaluations, several
models that can provide risk estimates based on multimedia exposuedsclea developed over the past
several years. While the software has the advantage of easy application, care should be taken to select
the one model, or combination of models, that adequately represents site conditions. In addition, both
the informatiorentered and that produced will vary; consideration of available data, results desired, and
default assumptions is vital in the selection of an appropriate software modeling package. As in any risk
evaluation, all assumptions made and parameters andaeguased in the model should be provided for
review and acceptance. The user must verify that all parameters in the computer model are current,
particularly toxicity values used to calculate risks and Hls.

Regardless of whether a computer model is tsg@@rform the risk assessment, a section on uncertainty
must be included in the risk evaluation, as described above. Few models will include a quantitative
analysis of uncertainty but, if desired, the uncertainty software described above can asesshkgluf a
computermodeled multimedia risk evaluation.

The Multimedia Environmental Pollutant Assessment System (MEPAS) is one of the newer risk

assessment models. It is discussed here as an example of models that are available. The MEPAS

software wasleveloped by Pacific Northwest Laboratory (Whelan and others, 1992). According to the

aut hor s, ME P A&sedtriskcomputafion gode thatintegrates seteroe transport, and
exposure model s. o It was d dos forgitespdcifit healtu s e readi |y
assessments of both carcinogenic and noncarcinoge
wide applicability to a range of environmental problems using air, groundwater, swetere overland,

and exposure modeld ( Whel an and others 1992). The softwar
level and detailed assessments.

The software uses a source term that is entered by the user. The source term describes the mechanism

and rate of release of thertaminant. It may be entered directly into the program, or the user can enter

site- and releasspecific data and allow MEPAS to compute the source term. A source term is entered

for each medium of interest (Whelan et al 1992).

MEPAS assesses multigposure routes and scenarios, including inhalation and ingestion of soil
particulates; ingestion of water and inhalation of chemicals in water; and ingestion of crops, fish, and
animal products contaminated by surface water, groundwater, or soil. MHE$§AS/aluates external
exposure to radionuclides. While the exposure pathways evaluated are applicable to many sites, dermal
exposures to soil, surface water, and groundwater do not appear to be included in the program. If those
pathways are completethie OB/OD unit or offsite areas of concern, they must be evaluated in addition

to those in the MEPAS program, if that program is used in developing the risk assessment.

One of the issues associated with use of models such as MEPAS is the recencylesitneir As a rule,

risk assessment models designed in the 1980s do not offer the level of sophistication necessary for risk
assessments under subpart X. Among the materials submitted when a model is used should be a
discussion of how the model was sédelc  As always, documentation of performance of the model with
the data used is required.
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EXECUTIVE SUMMARY
This document was developed by the Subpart X Permit Writers Workgroup to provide permit

writers with the backgrouhnecessary to effectively review a subpart X permit application. The
document provides information about the regulatory requirements that must be met in
completing such an application; the types of units that are subject to subpart X; specific
information requirements for the permit and how a permit writer might review an application for
compliance with those requirements; discussions of monitoring and modeling for such permits;

and, finally, an interpretation of risk assessments.

Appendix A

Thissecon i ncl udes Modul e |11 from the draft mo d
of Energetic Wastes. 0 Al so incluced is the

MODULE Ill - TREATMENT OF ENERGETIC WASTES

LA, MODULE HIGHLIGHTS

[The Permit Witer should include a general discussion of the activities covered by this module. The discussion
should contain the following information: description of the units, general types and amount of wastes treated,
traffic restrictions, any special or unigfeatures associated with the units, and a reference to any special permit
conditions.]

.B. PERMITTED AND PROHIBITED WASTE IDENTIFICATION

[11.B.1. The Permittee may open burn or open detonatelhe following wastes subject to the terms
of this permit and as described below:




Type of Description Description of  Hazardous Allowed

unit of unit Hazardous Waste No. Quantity
Waste
OO00000000000000000000
[Open Unit consists ~ Scrap powder D003 100 Ibs./event;
burning of a steel 10’ 20,000 Ibs./yr.
by 3'pan on a
15'by 15'

concrete pad.]

[11.B.2. The Permittee is prohibited from treating hazardous waste that is not identified in Permit Condition II.B.1.
[Note: The Permit Writer may wish to include a specific list of wastes or materials that are prohibited.

Open burning of all non-explosive vastes is prohibited. Other prohibited wastes could include: infectious
wastes, lethal or incapacitating chemical and biological munitions and their residues, or contaminated

packaging wastes containing radioactive materials.]

.C. DESIGN, CONSTRUCTIONAND OPERATING REQUIREMENTS

[This Section includes requirements for open burning in containment devices, open burning on a pad, open
detonation on the ground, and open detonation in a pond. The Permit Writer should include only applicable
sections wherdrafting the Permit. In addition, design and construction requirements would apply only to
proposed units.]

I11.C.1 Open Burning in a Containment Device

[Note: this section would cover processing in trays, pans, cages, or other enclosures. Trays jgauts are
typically elevated and used in conjunction with a cement pad or some other type of liner to protect the
surrounding ground surface.]

I11.C.1.1The Permittee shall design and construct an open burning device in accordance with the desigd plans an
specifications contained in Permit AttachmBht2. [Note: The application should contain detailed discussion

of the physical characteristics, materials of construction, dimensions of the unit, engineering drawings of the

unit, description of the liner material below the device, minimum safe distances, etc.]

[11.C.1.2The Permittee shall operate and maintain the open burning device in accordance with the operating
procedures contained in Permit Attachmiéintl. [Note: The application should include detailed standard
operating procedures (SOP) that specify how the wéss are to be treated. The SOP should discuss
loading/unloading procedures, how waste is to be.placed in the unit, the amount to be burned per event, how
the waste will be ignited, duration between burns, number of burns per day, ash/residue managementsfine
procedures, and any other relevant information on procedures that could affect the quantity, quality,

duration, or frequency of releases to the environment.]

111.C.1.3The Permittee shdltlesign, construct,Joperate and maintain leak detectionipqent in accordance with
the[design plans, specifications andpperating practices contained in Permit Attachmetit(gP] 3. [Note:

This condition applies only to facilities with leak detection equipment. The permit application should specify
the items/equipment used, their function, types of materials, dimensions and applicable engineering
properties, and any other relevant information on procedures that could affect the quantity, quality,

duration, or frequency of releases to the environment.]

[11.C.1.4The Permittee shajtlesign, construct,]Joperate and maintain a precipitation cover in accordance with the
[design plans, specifications anddperating practices contained in Permit Attachmeti(dP] 3. [Note: If the
facility uses a precipitation cover, the application/SOP should address use of the cover during nonoperational
periods, its dimensions, materials of construction, or other information that could affect infiltration during
non-operational periods or the quantity, quality, duration, or frequency of releases to the environment.]



[11.C.1.5The Permittee shall manage accumulated precipitation in accordance with Permit Attddhfient
[Note: The application should discuss iffhow precipitation will be collected, how it will be sanigd and
analyzed, how it will be managed/treated, or other information that could affect infiltration during
nonoperational periods or the quantity, quality, duration, or frequency of releases to the environment.]

[11.C.1.6 The Permittee shajtlesign, castruct] operate and maintain the open burning unit in order to minimize air
emissions or exposure of people (onsite or offsite) to toxic or hazardous emissions in accordance with Permit
Attachment(s)Il -1[2] 5 [and/or the following permit conditions:] [Note: The SOP should contain any
meteorological restrictions on burning (e.g., wind speed, humidity). Any restrictions imposed by the Permit
Writer which are not addressed in the SOP should be specified in this condition.]

[11.C.1.7 The Permitteesshall[design, construct]operate and maintain the open burning unit in order to minimize
noise in accordance with Permit Attachmenlilsf2] 6 [and/or the following permit conditions:] [Note: Noise
issues usually pertain only to open detonation, but nyaalso apply to open burning of large unit wastes such

as rocket motors. If noise is a potential problem at the facility, design and operating procedures to minimize
noise (such as wind direction, allowable operating times, sound buffers, etc.) shoulddmtressed in the
application. Such provisions should be consistent with any applicable State regulations.]

I11.C.1.8 Ash/residues from the open burning unit shall be managed in accordance with Permit Attachfnent Il
[and/or the following permit conditions:] [Note: The application should address how ash/residues from the
unit will be managed, including how/when they will be collected from the unit and the surrounding area, how
they will be sampled and analyzed, how/where they will be stored, methods tontrol wind dispersal, and any
other relevant information on procedures that could affect the quantity, quality, duration, or frequency of
releases to the environment.]

I11.C.2 Open Burning On A Pad

[This section applies to open burning conducted on a pleon the ground surface. The pads are typically
bermed, are constructed of clay, cement, metal, etc., and may or may not have some type of liner surrounding
the unit.]

[11.C.2.1The Permittee shall design and construct an open burning pad in accordartbe wesign plans and
specifications contained in Permit AttachmBht2. [Note: The application should contain detailed discussion
of the physical characteristics, materials of construction, dimensions of the pad, engineering drawings of the
pad, minimum safe distances, etc.]

[11.C.2.2The Permittee shall operate and maintain the open burning pad in accordance with the operating procedures
contained in Permit Attachmeht-1. [Note: The application should include detailed standard operatig

procedures (SOP) that specify how the wastes are to be treated. The SOP should discuss loading/unloading
procedures, how waste is to be.placed in the unit, the amount to be burned per event, how the waste will be

ignited, duration between burns, numberof burns per day, ash/residue management, misfire procedures, and

any other relevant information on procedures that could affect the quantity, quality, duration, or frequency

of releases to the environment.]

[11.C.2.3The Permittee shajtlesign, construct,]Joperate and maintain a precipitation cover in accordance with the
[design plans, specifications anddperating practices contained in Permit Attachmetit(s)[2]. [Note: If the
facility uses a precipitation cove, the application/SOP should address use of the cover during nonoperational
periods, its dimensions, materials of construction, or other information that could affect infiltration during
nonoperational periods or the quantity, quality, duration, or frequency of releases to the environment.]

[11.C.2.4The Permittee shall manage accumulated precipitation in accordance with Permit Attdéhfient
[Note: The application should discuss iffhow precipitation will be collected, how it will be sampled and
analyzed, how it will be managed/treated, or other information that could affect infiltration during
nonoperational periods or the quantity, quality, duration, or frequency of releases to the environment.]

[11.C.2.5The Permittee shajtlesign, construct]operate and maintain the open burning pad in order to minimize air



emissions or exposure of people (onsite or offsite) to toxic or hazardous emissions in accordance with Permit
Attachment_III -1[2] 5 [and/or the following permit conditions:] [Note: The SOPshould contain any
meteorological restrictions on burning (e.g., wind speed, humidity). Any restrictions imposed by the Permit
Writer which are not addressed in the SOP should be specified in this condition.]

[11.C.2.6 The Permittee shajtlesign, construct] operate and maintain the open burning pad in order to minimize
noise in accordance with Permit AttachmBh{2] 6 [and/or the following permit conditions:] [Note: Noise
issues usually pertain only to open detonation, but may also apply t@en burning of large unit wastes such

as rocket motors. If noise is a potential problem at the facility, design and operating procedures to minimize
noise (such as wind direction, allowable operating times, sound buffers, etc.) should be addressed in the
application. Such provisions should be consistent with any applicable State regulations.]

[11.C.2.7 Ash/residues from the open burning pad shall be managed in accordance with Permit Attdthinent
[and/or the following permit conditions:] [Note: The application should address how ash/residues from the
pad will be managed, including how/when they will be collected from the pad and the surrounding area, how
they will be sampled and analyzed, how/where they will be stored, methods to control wind dispdrsand any
other relevant information on procedures that could affect the quantity, quality, duration, or frequency of
releases to the environment.]

I11.C.3 Open Detonation On/In The Ground

[This section covers open detonation in or on the grounslurface. The open detonation area may be one
large area or may consist of several smaller areas. The detonation areas may or may not be bermed.]

[11.C.3.1The Permittee shall design and construct an open detonation area(s) in accordance with thadgsign
and specifications contained in Permit Attachrm#én®. [Note: The application should contain detailed
discussion of the topography, types of soils, berms (if any), engineering drawings delineating the detonation
area(s), minimum safe distances,te]

[11.C.3.2The Permittee shall operate and maintain the open detonation area(s) in accordance with the operating
procedures contained in Permit Attachmiéintl. [Note: The application should include detailed standard
operating procedures (SOP) thaspecify how the wastes are to be treated. The SOP should discuss
loading/unloading procedures, how waste is to be placed in or on the ground, the amount to be detonated per
event and per day, how the waste will be initiated, duration between events, nuetbof events per day, misfire
procedures, and any other relevant information on procedures that could affect the quantity, quality,

duration, or frequency of releases to the environment.]

111.C.3.3The Permittee shaltlesign, construct]operate ad maintain the open detonation area in order to minimize
air emissions or exposure of people (onsite or offsite) to toxic or hazardous emissions in accordance with Permit
Attachment(s)Il -1[2] 5 [and/or the following permit conditions:] [Note: The SOP &ould contain any
meteorological or other restrictions on detonation (e.g., wind speed, humidity) designed to minimize air

pollution releases during firing and wind dispersal of residual ash. Any restrictions imposed by the Permit
Writer which are not addressed in the SOP should be specified in this condition.]

[11.C.3.4The Permittee shajtlesign, construct]joperate and maintain the open detonation area in order to minimize
noise in accordance with Permit Attachmenlilsf2] 6 [and/or the following permit conditions:] [Note: If

noise is a potential problem at the facility, design and operating procedures to minimize noise (such as wind
direction, allowable operating times, sound buffers, covering the waste with soil, limits on the amount of

waste perdetonation event, etc.) should be addressed in the application. Such provisions should be

consistent with any applicable State regulations.]

[11.C.3.5Ash/residues from the open detonation area shall be managed in accordance with Permit AttHehment
[and/or the following permit conditions:] [Note: The application should address how ash/residues from the
detonation area will be managed, including how they will be collected, how often the area will be "policed,"
how they will be sampled and analyzed, dw/where they will be stored, methods to control wind dispersal,

and any other relevant information on procedures that could affect the quantity, quality, duration, or



frequency of releases to the environment.]

[11.C.3.6 The Permittee shajtlesign, construct]joperate and maintain a runon control system in accordance with
the design plans, specifications, and operating practices contained in Permit Attachitheht{sote: The
application should describe how runon willbe prevented or minimized.]

[11.C.3.7The Permittee shajtlesign, construct]operate and maintain a runoff control system in accordance with
the design plans, specifications, and operating practices contained in Permit Attachitheigll 3 [Note: If

the facility does not have measures to prevent runon, the application should describe how runoff from the
area will be minimized and managed, how/if it will be sampled and analyzed, how it will be collected, and any
other relevant information on procedures that could affect the quantity, quality, duration, or frequency of
releases to the environment.]

I11.C.4 Open Detonation In A Pond

[This section applies to detonation of waste underwater. Underwater detonation is typically used because of
noise considerations. The deadening effect of the water greatly diminishes air blast and noise associated with
the detonation. Thus, underwater detonation can sometimes be used in locations where open detonation in
or on the ground cannot.]

[11.C.4.1 ThePermittee shall design and construct an open detonation pond in accordance with the design plans and
specifications contained in Permit Attachm#dhtl. [Note: The application should contain detailed

engineering drawings showing the size of the pond,ater depth, any liners, freeboard, equipment for loading

and detonating the waste, minimum safe distances, etc.]

111.C.4.2The Permittee shall operate and maintain the open detonation pond in accordance with the operating
procedures contained in Permit@&thmentll-1. [Note: The application should include detailed standard
operating procedures (SOP) that specify how the wastes are to be treated. The SOP should discuss
loading/unloading procedures, how waste is to be placed in the pond, the amounti® detonated per event

and per day, how the waste will be initiated, duration between events, number of events per day, misfire
procedures, and any other relevant information on procedures that could affect the quantity, quality,

duration, or frequency of releases to the environment.]

[11.C.4.3The Permittee shajtlesign, construct]joperate and maintain the open detonation pond in order to
minimize air emissions or exposure of people (onsite or offsite) to toxic or hazardous emissions in aeedtbdanc
Permit Attachment(d)I -1[2] 5 [and/or the following permit conditiongiNote: The SOP should contain any
meteorological or other restrictions on detonation (e.g., wind speed, humidity) designed to minimize air
pollution releases during firing and wind dispersal of residual ash (if any). Any restrictions imposed by the
Permit Writer which are not addressed in the SOP should be specified in this condition.]

111.C.4.4The Permittee shaltlesign, construct]operate and maintain the open detonagiond in order to

minimize noise in accordance with Permit Attachmerit(s)2] 6 [and/or the following permit conditionsiNote:

If noise is a potential problem at the facility, design and operating procedures to minimize noise (such as wind
direction, allowable operating times, sound buffers, limits on the amount of waste per detonation event, etc.)
should be addressed in the application. Such provisions should be consistent with any applicable State
regulations.]

[11.C.4.5Ash/residues from the opeletonation pond shall be managed in accordance with Permit Attachhaént
[and/or the following permit conditionsfiNote: The application should address how ash/residues (if any) from
the detonation pond will be managed including: how/will the pond béredged, how often the pond will be
dredged, if/how residues will be collected from the surrounding area, how often the surrounding area will be
"policed,"” how residues will be sampled and analyzed, how/where they will be stored, methods to control
wind dispersal, and any other relevant information on procedures that could affect the quantity, quality,
duration, or frequency of releases to the environment.]

[11.C.4.6 The Permittee shajtlesign, construct,]Joperate and maintain a runoff control systeradnordance with



the design plans, specifications, and operating practices contained in Permit Attachitheh#fsd 3 [Note:
The application should address procedures to prevent overflow of the pond.]

.D. HANDLING AND STORAGE REQUIREMENTS

[This section discusses handling and storage requirements for energetic wastes. These requirements will
generally be dominated by safety concerns.]

[11.D.1 The Permittee shall handle/manage energetic waste in accordance with Permit Attdlchifieéote:

The application should contain a detailed description of how wastes are handled at the point of generation;
how they are handled in containers, tanks, surfee impoundments, waste piles; and how they are prepared

for transport and transported, etc. This condition should also address loading and unloading hazards at
open burning/open detonation facilities. These may include the possibility of spillage or adental ignition

or detonation during loading and unloading of the hazardous wastes. These procedures, because of the
nature of the wastes, will be dominated by personnel safety concerns. The Permit Writer should also specify
to which waste these requirerants apply.]

l1.D.2 The Permittee shall store energetic wastes in accordance with Permit Attadhr8efMote: This
section should include only special storage/accumulation requirements unique to energetic wastes; general
requirements for apermitted storage area would be contained in a separate section. The Permit Writer
should also specify to which waste these requirements apply.]

II.LE. INSPECTION SCHEDULES AND PROCEDURES

[Module Il contains General Inspection Requirements for the facity. This section should include only
inspection requirements specific to the open burning/open detonation units.]

lILE.1 The Permittee shall inspect the open burning or open detonation unit in accordance with the Inspection
Schedule, Permit Attachmeht3, and shall complete the following as part of those inspectigNste: The

Permit Writer should specify inspection conditions for each unit. These conditions will depend on the
peculiarities of the units and will therefore be highly site specific. They should include, however, inspection

of the physical integrity of the unit, frequency of inspections, etc.]

lI.LF. PREVENTION OF UNINTENDTED IGNITION OR REACTION OF WASTES

The Permittee shall follow the procedures, contained in Permit Attachirgrdesigned to prevent unintended
ignition or reaction of wastes[Note: Procedures for igniting or detonating waste in the unit should
incorporate safety precautions (such as prohibiting smoking and remote ignition of the waste on the burn
pad). Typicadly, these precautions are included in existing documents, such as SOP's, utilized by site
operators.]

.G. MONITORING REQUIREMENTS

[This section discusses monitoring requirements associated with operation of the facility. These
requirements will be highly site specific and will depend on the results of assessments conducted by the
facility to demonstrate compliance with the Environmental Performance Standards of Subpart X (40 CFR
264.601). Currently, there are no standard, EPAapproved sampling and analytical methods for many of the
wastes treated by these facilities. EPA is, however, presently developing a guidance document for sampling
and analysis at OB/OD facilities.]

I11.G.1 GroundWater Monitoring

The Permittee shall conduct groundter monitoring in accordance with Permit AttachmiénZ. [Note: If the
facility should, at the discretion of the Permit Writer, undertake a detection monitoring program,
requirements for such a program are shown in section IV of this model permit. If§round-water monitoring
is required, the application should specify the types and schedules of monitoring required and the



instrumentation required and include a Sampling and Analysis Plan.]

[11.G.2 Air Monitoring

The Permittee shall conduct air monitoring in accordance with Permit Attachiir@nt [Note: If air monitoring
is required, the application should specify the types and schedules of monitoring required and the
instrumentation required and should includea Sampling and Analysis Plan.]

I11.G.3 Surface Water Monitoring

The Permittee shall conduct surface water monitoring in accordance with Permit Attathr@enfNote: If
surface water monitoring is required, the application should specify tthe typeand schedules of monitoring
required and the instrumentation required and should include a Sampling and Analysis Plan.]

11.G.4 Soil Monitoring

The Permittee shall conduct soil monitoring in accordance with Permit Attachiinétt [Note: If soil
monitoring is required, the application should specify the types and schedules of monitoring required and the
instrumentation required and should include a Sampling and Analysis Plan.]

I.H. FACILITY MODIFICATION/EXPANSION
I1.LH.1 Permit Modification

EPA reserves the right to modify this Permit in accordance with 40 CFR 270.41.

I11.LH.2 Permit Modification At The Request Of The Permittee

Modifications or expansions of the facility shall be accomplished in accordance with 40 CFR 270.42.

1. CLOSURE [AND POSTCLOSURE]

[General closure/postclosure requirements are addressed in Module 1l.  This section should discuss
closure/postclosure requirements specific to the OB/OD operations. Pastosure care is required only at
facilities that do not articipate clean closure.]

.. At final closure of thdopen burning and/or open detonation]unit(s) the Permittee shall follow the
procedures in the Closure Plan, Permit Attachme@ft I[Note: The Closure Plan should be adequate to
ensure, after ithas been completed, that EPA receives adequate documentation that poktsure care is not
required.]

lll.I.2a If after closure the Permittee finds that not all contaminated soils and debris can be removed or
decontaminated in accordance with the Closure Plan, then the Permittee shall dlosertfirning and/or open
detonation] unit(s) and perform postlosurecare in accordance with requirements contained in Section VIII of this
Permit.[Note: This condition would apply only to units for which clean closure was anticipated but could not
be accomplished. Postlosure care requirements are contained in Module M.]

lll.1.2b The Permittee shall perform pedbsure care in accordance with the Rdesure Plan, Permit Attachment
[1-11. [Note: This condition would apply to units for which clean closure is not proposed.]

n.J RECORDKEEPING

11.J.1 The Permittee shall develop and maintain all records required to comply with 40 CFR 264.73, 40 CFR
264.602, and Permit Attachmdiit-11. [Note: The facility should maintain sufficient records to demonstrate
compliance with the conditions of the Permit,mcluding any restrictions placed on operation of the OB/OD

units (e.g., meteorological, daily or event limits, etc.).]




lN.K. COMPLIANCE SCHEDULE

[Note: The Permit Writer should include this section if the Permittee is required to complete specific step
within a specific time period, beyond those covered by other conditions of the Permit, as a condition for
retaining this operating permit. Compliance schedules are generally used in cases where requirements that
are supposed to be met by the Permitteedfore the permit is issued are deferred for good cause until after
permit issuance. Appropriate compliance schedules included in the Part B Permit Application should be
attached to, or incorporated in, the Permit. If the application does not include a eopliance schedule, the
Permit Writer should prepare one and attach it to the Permit. Each compliance schedule should have at
least two columnsone identifying the activity and one identifying the milestone or completion dates. The
following is an exampleof a condition that may apply for an open burning/open detonation unit.]

The Permittee shall provide the following information to the Regional Administrator:

Ite Date Due to the Regional Administrator
[Example:
1. Sampling and December 31, 1990

analysis of soils
surrounding open
burning unit.]

PERMIT ATTACHMENTS REFERENCED IN MODULE 11l

This list is provided to assist the Permit Writer in checking that all Permit Attachments referenced in this module are
attached to the Permit. Tipairpose of the numbering scheme used here is to facilitatewadssg with the model

permit conditions. The Permit Writer may select other numbering schemes, as appropriate, when preparing actual
permits.

Permit
Attachment No. Plan or Docment
(from the Part B Permit Application)

-3 Facility Inspection Schedule

-5 Procedures for Handling Ignitable, Reactive, or Incompatible Waste
-9 Facility Closure Plan

n-11 Facility PostClosure Plan

-1 Standard Operating Proceds

-2 Design Plans and Specifications

-3 Operation and Maintenance Procedures

-4 Ash Management Procedures

-5 Procedures for Limiting Air Emissions



-6 Procedures for Limiting Noise Emissions

-7 Sampling andAnalysis Plan for GroundlVater Monitoring
-8 Sampling and Analysis Plan for Air Monitoring

-9 Sampling and Analysis Plan for Surface Water Monitoring
l-10 Sampling and Analysis Plan for Soil Monitoring

l-11 Recordkeeping Predures



Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units

I. PART A GENERAL INFORMATION REQUIREMENTS

Item

Authority

Comments onRequirements

Location o
Information
the Applicati

Addresse
(Y/N)

Technically
Adequate

(Y/N)

See Attached
Comment Numbe

SECTION |

A. PART A GENERAL INFORMATION

Description of actwridiscted which require facility to obtain
RCRA and brief description of nature of the business

40CFR270.13(a) and (m)

Name, mailing address, and location of facility for which tf
submitted includapggraphic map

40CFR270.13(b) and (1)

Up to four Standard Industrial Classification (SIC) Codes
products or services provided by the facility

40CFR270.13(c)

Operator/owner's nametedeiphess number, and ownership

40CFR270.13(d) and (e)

Ownership status must include status as federal, state,
entity.

Facility is new, existing, or located on Indian lands

40CFR270.13(f) and (g)

Alsaescription must include information on whether this
application with date of last signed permit.

Description of processes to be used for treating, storing, g
hazardous waste

40CFR270.13(i)

Description must include the design capacity for these it

Specification of the hazardous wastes listed or designate

40CFR270.13())

Specifications must include an estimate on the quantity
stored, or disposed.

Listing of all permits or construction approvals received of

40CFR270.13(K)

Permits include the following programs: Hazardous Wj
under RCRA,; UIC under Solid Waste Dispesadnicn(SiVL
Significant Deterioration (PSD), Nonattainment Program
Emissions Standards for Hazardious Pollutants (NESHA|
Act (CAA); ocean dumping permits under the Marine Prq
Sanctuaries Act;aivédijgpermits under Section 404 of the)
Act (CWA); or other relevant environmental permits incly




Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units

IIl.  PART B GENERAL INFORMATION REQUIREMENTS

Location of Sedttacheg
Information Technicall Comment
the Applicati{ Addresse{ Adequate Number
. ) (Y/N) (YIN)
Item Authority Comments on Requirements

SECTION Il

A.  FACILITY DESCRIPTION

Al. General Description 40CFR270.14(b)(1)

Applicability of Part B to this facility

40CFR264.1

Manages waste geneiseeghorsite

Location

Owner or operator's name

Types of waste management activities conducted

Type of treatment unit

Engineering drawings

Specification of all wastes that have been managed af]

Wind rose

The frequency of occurrence of various wind directions should be compg
regional) receptor points downwind.

General dimensions and structural description

A2. Topographic Map

40CFR270.14(b)(19)

A distance of 1,000 feet around the unit at a scale of 1 inch to not more {
may lseibmitted at this scale) should be shown and should be similar to H

Scale and date

Other scales may be used if justified.

The 1§@ar flood plain area

Surface waters

Surrounding land use

Map orientation

Legal boundaries

Access control

Injection and withdrawalsitelar{dite)

Buildings and other structures

Sed0CFR270.14(b)(19)(x) for an example list.

Drainage and flood control barriers

Location of the treatment unit(s) and decontamination

Distance to property boundaries

Distancébtoldings-and afite




Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units

PART B GENERAL INFORMATION REQUIREMENTS

Iltem

Authority

Comments on Requirements

Location off
Information
the Applicati

Addresse
(Y/N)

Technicall
Adequate
(Y/IN)

Sedttached
Comment
Number

Distance to public roadways

Distance to passenger railroads

Distance to closest receptor

40CFR270.23(e)

Receptors include human and environmental facéjydoswvithanythe

Additional information on the topographic map

40CFR270.14(c)(3)

Uppermost aquifer and hydraulically connected 3

facility property

40CFR270.14(c)(2)

Ground waterdimstion

40CFR270.14(c)(2)

Waste management areas

40CFR270.14(c)(3)

Property boundaries

40CFR270.14(c)(3)

Point of compliance location

40CFR270.14(c)(3)

Point of compliance is défCER264.95; however, for open burning/open d
units, this will be determinetlymasedasssis and may be at the unit boundar

Location of ground water monitoring wells

40CFR270.14(c)(3)

Extent of ground water contaminant plume

40CFR270.14(c)(4)(i)

Location of unsaturated zone monitoring

40CFR270.23(e)

If unit incorporates the soil as part of the zone of engineering control, the

be shown.

A3.

Description of Treatment Unit(s)

40CFR270.23(a)(2)

Includes detailed plans and engineering reports.

Location

Design

Operation

Maintenance

Monitoring

Inspection

Closure

A4.

Facility Location Information

40CFR270.14(b)(11) an

Ada. SeismiRequirements

40CFR270.14(b)(11)(i),
264.18(a)

Seismic requirements applicable only to new facilities.

Political jurisdiction in which facility is proposed to be |

40CFR270.14(b)(11)(i)

Indication of whether facility is listed in Appendix VI of
facilities)

40CFR270.14(b)(11)(i)

New facility must be located at least 200 feet from a g
displacemeHbiocene time.

40CFR264.18(a) and
270.14(b)(11)(ii)

If facility location is listed in Appendix VI of 40CFR264, this information is




Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units

IIl.  PART B GENERAL INFORMATION REQUIREMENTS

Location of Sedttacheg
Information Technicall Comment
the Applicati{ Addresse{ Adequate Number
(Y/N) (Y/N)
Item Authority Comments on Requirements
Adb. Flood Plain Requirements 40CFR270.14(b)(11)(iii)
264.18(b)

Copy of Federal Insurance Association (FIA) or other  40CFR270.14(b)(11)(iii)| The source to determine whether the facilityyiedodlated jreanidinditdied.

Engineering analysis to indicate the various hydrodynd 40CFR270.14(b)(11)(iv)| Flood plain requirements applicable if facilidgisdndkted pieen.
forces expected to result frgeattoad@lain 264.18(b)

Demonstration that facility is designed, constructed, of Flood plain requirements applicable if facilityyisdndtted piaan100
maintained to prevent washout, or detailed description|
followed to remove hazardous waste to safety before f

Demonstration that no adverse effects will result from Flood plain requirements applicalieatédaititgyz0 flood plain.
waste by providing:

Volume and physical and chemical characteristig Flood plain requirements applicable if facilityyedodkted picen100
facility

Concentratidrapfrdous constituents that would p Flood plain requirements applicable if facilityysdodkted pieen100
affect surface waters as a result of washout

Impact of such concentration on current oapadten Flood plain requirements applicable if facilityyedodkted picen100
water quality standards established for, the affected sy

Impact of hazardous constituents on the sedime Flood plain requirements applicable if facilityysdodkted picen100
surfageaters, or the soils of/&a 166d plain, that could r|
washout
Plans and schedule for future compliance 40CFR270.14(b)(11)(v) | Flood plain requirements applicable if facilityyedodhted pieanl®@d not in c|

with 40CFR264.816.

A5. Traffic Patterns 40CFR270.14(b)(10)

Estimate of number and types of vehicles around the f

Information about waste transfestatipitk

Quantity of waste moved per movement per vehicle

Traffic control signs and persons

Road surface compositichearthtpadpacity

B. WASTE CHARACTERISTICS

B1l. Physical and Chemical Characteristics of Waste§ 40CFR270.14(b)(2) and| Data generated by testing the waste, published data on the hazardous
264.13(a) similar processes may be used.

Volume and composition of wastes 40CFR270.14(b)(2) and
264.13(a)

Wastes in containers 40CFR270.15




Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units

IIl.  PART B GENERAL INFORMATION REQUIREMENTS

Iltem

Authority

Comments on Requirements

Location off
Information
the Applicati

Addresse
(Y/N)

Technicall
Adequate
(Y/IN)

Sedttached
Comment
Number

Wastes in tanks

40CFR270.16

Wastes in surface impoundments

40CFR270.17

Wastes in waste piles

40CFR270.18

Wastesnuginerators

40CFR270.19

Wastes in land treatment facilities

40CFR270.20

Wastes in landfills

40CFR270.21

Wastes in miscellaneous units

40CFR270.23

Wastes at facilities with process vents

40CFR270.24

B2. Copy of the Waste Analysis Plan

40CFR270.14(b)(3) and
264.13(b) and (c)

Parameters for which each hazardous waste will be al

40CFR264.13(b)(1)

Rationale for parameters

40CFR264.13(b)(1)

The plan must discuss how analysis for these parameters will provide ph
characteristics representative of the waste.

Methods used to test the parameters

40CFR264.13(b)(2)

Methods used to obtain representative samples of the

40CFR264.13(b)(3) and
Appendix |

If a sampling method described in 40CFR261 Appendix | is not used, the
description of the proposed method and demonstrate its equivalency.

Frequency of revisions or repetition of analysis

40CFR264.13(b)(4)

Facilities managing wastes g@teerated off

40CFR264.13(c)

Copy of the wastgses supplied by the waste gen|

40CFR264.13(b)(5)

Procedures used to inspect and analyze (if nece

Procedures used to inspect each movement of h
received at the facility

Methods of obtaining samples of the waste

If a sampling method described in 40CFR261 Appendix 1 is not used, th
description of the proposed method and demonstrate its equivalency.

For highiystable wastes, a certification that the
treated

Applicant must provide supporting data which demonstrate waste has pd

propellant.

Additional waste analysis for deorapttratiegvith requirg
ignitable, reactive, or incompatible waste managemen
methods

40CFR264.13(b)(6) and

C. PROCEDURES TO PREVENT HAZARDS

C1. Security Procedures and Equipment

40CFR270.14(b)(4) and

Demonstration that unknown or unauthorized contact

40CFR264.14(a)(1)

This item required if requesting a waiver to the security procedures.




Checklist for Technical Review of RCRA Part B Permit Application for Subpart X Units
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Location of Sedttacheg
Information Technicall Comment
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. . (Y/N) (YIN)
Item Authority Comments on Requirements

harmful

Demonstration that disturbance of waste or equipmen{ 40CFR264.14(a)(2) This item required if requesting a waiver to the security procedures.

violation of 40CFR264

Description offe@dsurveillance system 40CFR264.14(b)(1) Monitor/camera, guards, or personnel must contiontre$lyavesstto active

the facility.

Description of the artificial or natural barrier

40CFR264.14(b)(2)(i)

This item requirelda@i2durveillance system is not feasible.

Method to control entry andperstrerabfin the treatment

40CFR264.14(b)(2)(i)

This item equirebdfi4urveillance system is not feasible.

Sign posted at each entrance with iefrendh6raregbPers
Keep Out"

40CFR264.14(c)

C2. Inspection Schedule

Copy of inspection schedule

40CFR270.14(b)(5) and

Inspection is required for monitoring equipment, safety emergency equip
alarm systeélespontamination equipment, security devices, and operating g

Types of problems to be checked

40CFR264.15(b)(3)

Must provide checklist for each type of problem.

Frequency of inspections of equipresst and

40CFR264.15(b)(4)

Inspection record keeping

40CFR264.15(d)

An example log or summary must be provided.

Schedule of remedial action

40CFR264.15(c)

Daily inspection for leaks, spillerarssivgsiend all eme
shutdown controls and system alarms

40CFR265.377(a)(3)

This must be provided as applicable for miscellaneous units (Subpart X
and associated equipment.

C3. PreparednessPaedention

40CFR270.14(b)(6) and
(Subpart C)

The facility must submit justification of any waiver to the requirements of

Description and location obmtetmatations and alarm sy
instruct facility personnel

40CFR264.32(a)

Device (telephone, radio) to summon emergency assig
facility

40CFR264.32(b)

Access to communication or alarm control

40CFR264.34

Description of fire control, spill, and decontamination ¢

40CFR264.32(c)

Documentation of water volume and pressure required
listed above

40CFR264.32(d)

Testing amaintenance schedule and procedures for thg
equipment

40CFR264.33

Documentation of adequate aisle space

40CFR264.35

Aisle space is required for unobstructed movement of personnel, ficepirg|
equipment, and decontamination equipment in case of emergency.

Documentation of arrangements with:

40CFR264.37
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Police

Fire Department

Emergency Response Teams

Loc#ospitals

C4. General Hazard Prevention

40CFR270.14(b)(8)

Identification of possible loading and unloading hazard
of steps taken to minimize or gloséiaitdytiod these hazal

40CFR270.149(b)(8)(i)

Description of mechanisms to prevent runoff and flood

40CFR270.14(b)(8)(ii)

Description of mechanisms to prevent contamination g

40CFR270.14(b)(8)(iii)

Identification of equipment failure and power outage h
of procedures to mitigate effects of equipment failure 3

40CFR270.14(b)(8)(iv)

Personnel protpaticedures

40CFR270.14(b)(8)(v)

Procedures to minimize releases to the atmosphere

40CFR270.14(b)(8)(vi)

C5. Prevention of Accidental Ignition or Reaction of \

40CFR264.7(a) and 270

Description of procedures to prevent accidental ignitio

40CFR264.17(a) and (b

Waste must be protected from sources of ignition or reaction.  Rresarti
reactions which generate toxic emissions, heat, or pressure, and cause

Documentation of adequacy of procedures

40CFR264.17(c)

Published literature, a trial test, waste analyses, or similar processes ma

D. CONTINGENCY PLAN

D1. Copy of Contingency Plan

40CFR270.14(b)(7)

Actions to take in case of emergency

40CFR264.52(a) and 26

The actions to be takporise to any unplanned release of hazardous wasf]
water must be described.

Arrangements with local authorities

40CFR264.52(c)

Police and fire departments, hospitals, and emergencynesfietse teams

Names, addresses, and phone numbers of emergency

40CFR264.52(d) and 26

There must at least be one primary emergency coordinator available at g

Location and description ofesméygemtyat the facility |40CFR264.52(e) It should include decontamination equipment and the capabilities of eacl
Evacuation plan for facility personnel 40CFR264.52(f) Evacuation plans must include evacuation sigradisraatbpeiraanation route
Location and distribution of contingency plan 40CFR270.14(b)(7) and| A copy of the contingency plan must be maintained at the facility and sulf
D2. Emergereyocedures 40CFR264.56(a)

Immediate procedures for emergency coordinator to al
personnel in case of emergency and notify state and |
needed

40CFR264.56(a)

Plans for the emergency coordinator to identify the ch{

40CFR264.56(b)

Observation, records or manifest, or chemical analysis may be used by ¢
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amount, and areal extent of any explosion, fire, or rele]

Means for assessment of possible hazards to human f 40CFR264.56(c) Direct and indirect effects must be considered.

environment from an explosion, fire, or release

Procedures to be followed by emergency coditieatdo i| 40CFR264.56(d) Local authorities and eithescEffAtDondinator or the National Response C

human health or the environment outside the facility

notified.

Procedures to be followed by eondingiocyio prevent fire)
explosion or release from occurring, recurring, or spre
hazardous wastes at the facility

40CFR264.56(¢)

Storage, treatment, and disposal of released material

40CFR264.56(g)

Monitor for leaks, pressure buildup, gas generation or
material

40CFR264.56(f)

This item applies if facility stops operations.

Procedures for preventing handling of incompatible w4
complete

40CFR264.56(h)(1)

Decontamination procedures

40CFR264.56(h)(2)

Decontamination is required for emergency equipment.

Notification of EPA and state and local authorities befd 40CFR264.56(i) EPA (or statest be notified within 15 days of occurrence.
operations
Procedures for record keeping and reporting to EPA | 40CFR264.56(j)

E. PERSONNEL TRAINING

Outline of both the introdumtotinaird) training programs|

40CFR270.14(b)(12)

All facility personnel must be trained to perform their duties safely.

A description of how training will be designed to meet

40CFR270.16(a),(b), an

The training mashbected by a qualified person; there must also be an an
training.

Training for emergency response

40CFR264.16(a)(3)

Personnel must be made familiar with emergency procedures, emergend
systems.

Maintenance of training records/copy of personnel trai

40CFR264.16(d)(e) and
270.14(b)(12)

The owner or operator must maintain records of job titles, names of emp)
the types and amaimitod given to each employee.

Training content, frequency, and technigues

Training must also be applicable to site conditions.

Training director is properly trained

F. CLOSURE ANDR@SURE PLAN

F1. Closure Plan Documentation

40CFR270.14(b)(13)

Description of partial or final closure procedures

40CFR264.112(b)(1) an

Final closureminshize the need for further maintenance andlosustertas
ground water, surface water, soil, and the atmosphere.

Description of maximum unclosed portion during the a|

40CFR264.112(b)(2)

Estimate of maximum waste inventory in storage and {

40CFR264.112(b)(3)
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facility life

Description of procedures for removal or decontamina
waste residues, eqsipaoautes, and soils

40CFR264.112(b)(4) an

Location of disposal facility (equipment, structurg
removed)

Methods for sampling and testing surrounding sq

Criteria flmtermining decontamination levels

Description of additional activities performed during cld

40CFR264.112(b)(5)

Ground water monitoring

Leachate collection

Ruron and raff control

Description of closure schedule including:

40CFR264.112(b)(6) an

Total time to close each unit

The hazardous waste must be treated, removed, or disposed of within 9
volume of wastislte activities must be completed within 180 days after
volume of waste.

Timetable of closure activities

Estimate of year of closure

40CFR264.112(b)(7)

Estimate of year of closure igheseifacilfes that use trust funds to establi
assurance and are expected to close before expiration of the permit.

Extension of closure time

40CFR264.113(a) and (

Justification is required if extensioreicerde¥edbtys for treatment, remova
of wastes and 180 days for completion of closure activities.

F2. Copy of RG#dsure Plan

40CFR264.117, 264.118
264.603

Postlosure plaxjgected when the OB/OD unit incorporates the soil as pal
engineering control, unless clean closure is to be attained.

Postlosure care mechanisms

40CFR264.603

This includes procedures to prevent any aelemsetytiadfelctad human healt
environment due to migration of wastes in the ground water, surface wat

Description of maintenance, monitoring, inspection, arf

40CFR264.118(b)(1) an

Wastiabricated structures

Facility monitoring equipment

Identification and location of person responsible for stq
facility copy ofgimmsire plan duwstdosure period

40CFR264.118(b)(3)

Procedure for updating all other-cysasegblpast

40CFR264.118(b)(2)

A procedure is required to cover changes in operating plans, facility desi
otheevents.

F3. Copy of Most Recent Closurétoslifro§t applicab
Cost Estimates

40CFR264.142, 264.144
270.14(b) (15) and (16)

Cogstimates must be detailed and assume the hiring of a third party to g
closure care.
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F4. Copy of Documents Used as Financial Assurand

40CFR264.143, 264.149
264.146

For new facilities, the documentation may be substituted up to 60 days b
hazardous waste.

Financial assurance document for closure

Adequacy of document

Copy of document

F5. Documentation of Notice of Deed

40CFR270.14(b)(14) an

This notice applies to a closed unit.

F6. Copy of Insurance Policy

40CFR264.147

Coverage for sudden accidental occurrences

40CFR264.147(a)

Liability coverage of $1 million per occurrence and $2 million for annual

Coverage for nonsuddencamridemzts

40CFR264.147(b)

Liability coverage of $3 million per occurrence and $6 million for annual

G. PROTECTION OF GROUND WATER

Unit is a regulated unit

40CFR270.14(c), 270.23
264.90(a)(2)

Protection of ground water must be addressed only for regulated units.

Existing ground water monitoring data

40CFR270.14(c)(1) and

Identification of uppetraquiferagidfers hydraulically
interconnected beneath the facility property

40CFR270.14(c)(2) and

Ground water flow, direction, rate, and source of inforn

40CFR270.14(c)(2) and

Description of any ptemtamination that has entered thg
water from a regulated unit

40CFR270.14(c)(4) and

Indication of the extent of the plumes on the topd

40CFR270.14(c)(4)(i), 2
and 270.23

Concentration of pollutants in the plume

40CFR270.14(c)(4)(ii)

The description must identify constituents of 40CFR264 Appendix IX, wa
and potential compounds formed in OB/OD.

Proposed groundneattaring program

40CFR270.14(c)(5), 264
264.600, and 270.23

Description of well design and location

40CFR264.97, 264.600,
270.23

The description should include discussion or inspection of well tcawtitise

Sample collection

40CFR264.97(d)(1), 264
270.23

Sample preservation and shipment

40CFR264.97(d)(2), 264
270.23

Sampling and analysis procedures

40CFR264.97(d)(3), 264
270.23

Determination of the ground water surface eleval

40CFR270.23(e)
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ground water is sampled

Vadose zone monitoring

40CFR270.23(e) and
270.32(b)(2)

Field measurements

40CFR270.23(e)

- Water level

- pH

Well evacuation

40CFR270.23(e)

Sample preparation

40CFR270.23(e)

Analytical procedures

40CFR270.23(e)

QA/QC procedures

40CFR270.23(e)

Datevaluation and reporting

40CFR270.23(e)

Chainfcustody control

40CFR264.97(d)(4), 264
270.23

Detection monitoring program information:

40CFR270.14(c)(6), 264
264.600, and 270.23

This applies when hazardous constituents have not been detected in the

permit application.

Indicator parameters

40CFR270.14(c)(6)(i),
264.98(a)(i), 264.600, a

This can include waste constituents.

Hazardous constituents

40CFR270.14(c)(6)(i), 2
and 270.23

A proposed ground water monitoring system

40CFR270.14(c)(6)(ii), 2
and 270.23

Background values for each proposed monitorin
constituent

40CFR270.14(c)(6)(iii), 2
and 270.23

Description of proposed samplingstatiatics$, and
comparison procedures

40CFR270.14(c)(4)(iv),
and 270.23

Record keeping of ground water analytical data

40CFR264.98(c) and (g

Compliance monitoring program

40CFR270.14(c)(7) and
264.94

This applies idweardous constituents have been detected in the ground

compliance.

Description of wastes previously handled at the f

40CFR270.14(c)(7)(i)

Characterization of ground water

40CFR270.14(c)(7)(ii)

Any hazardous constituents should be included.

Use of Ground Water Information Tracking Systq
system

40CFR270.32(b)(2) and
270.23(e)
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List of hazardous constituentefiapliahicd monitorif 40CFR270.14(c)(7)(iii)

take place

Proposed concentration limits for each hazardoul 40CFR270.14(c)(7)(iv)

Detailed plans and an engineering report descrij 40CFR270.14(c)(7)(v)

ground watenitoring system

Description of proposed sampling, analysis, and
comparison procedures

40CFR270.14(c)(7)(vi)

Ground water flow rate and direction reported arf 40CFR264.99(e)

Reporting when concentration limits exceeded

40CFR264.99(h) and (i)

Corrective action program or data showing that the ex
harmful

40CFR270.14(c)(8)

When level of contaminantsekgerdsl level or the limits established undg
Table 1, the facility may present data demonstrating that the levels are n|
corrective action program.

Characterization of the contaminated ground wai

40CFR270.14(c)(8)())

Concentration limit for each hazardous constitug]

40CFR270.14(c)(8)(ii)

Detailed plans and engineering report describing the d 40CFR270.14(c)(8)(iii)

implemented

A schedulsdbmitting this information may be presented.

Description of use of the ground water monitoring prod 40CFR270.14(c)(8)(iv),

the adequacy of the corrective action

and 264.101

A schedule for submiitifogritsison may be presented.

H. PROTECTION OF SURFACE WATER

Prevention of migration of wastes to surface water

40CFR264.601(b)

Location of surface waters must be depicted on a topographic map.

. OTHER APPLICABLE REGULATIONS

Unit is classified as a "miscellaneous unit"

40CFR264.600

To address miscellaneous units, see Section Il

Unit is classified as a process vent

40CFR264.1030

To address process vents, see Section V.

Unit is subject to equipment leaks

40CFR264.1050

To address equipment leaks, see Section V.
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SECTION Il

A. PROCESS INFORMATION

Applicability as a "miscellaneous unit"

40CFR264.600 and 270
56FR720002(2/21/91) af
52FR469252(12/10/87)

The Subpart X regulations cover "miscellaneous" units.  Among these ﬂ
propellants, explosives, and pytrotechniques (PEP), geolodiespasitasid
such as microwave destruction.

Al. Open Burning (OB) in Containment Devices W
Incorporates Soil as Part of the Unit

40CFR270.23 and 270.3

Appropriateness of treatment methods

40CFR270.32(b)

The applicant must demonstrate that the treatment technology is protecti
environmental media, in addition to beiusgtedfaholiehe

Containment device description

40CFR270.23(a)

Dimensions, construction materials, and controls must be described.

Physical characteristics, construction materials,
the unit

40CFR270.23(a)(1)

Engineering drawings of the fabricated device

40CFR270.23(a)(2)

Drawings must be provided to determine design specifications and dimery

Lining material within device

40CFR270.23(a)(1) and

Construction materials and applicable physical properties must be descri

Lining material below device

40CFR270.23(a)(1) and

Dimensions, type of material, applicable physical proptrtid¢abeondtee ptavig
be described.

Leak detection provisions

40CFR270.23(a)(1) and

Items and equipment used, functions, types of materials, dimensions, an
described.

Precipitation cover

40CFR270.23(a)(1) and

For nonoperational periods, dimensions, construction materials, physical
covering device must be described.

Control of releases of ashes and residues during OB
containment devices)

40CFR270.23(a)(1) and

Control must be by preventing releases or collecting the ashes and resid

Methods to control deterioration of fabricated deviceg

40CFR270.23(a)(1) and

When organic compopregeatén the waste, the device must be located ab
secondary containment below the device.

Prevention of accumulation of precipitation

40CFR270.23(a)(1) and

Precipitation can cause releases of ggbesrdrovagiete thermal treatment
The type of cover must be indicated.

Handling of precipitation accumulated in fabricated d

40CFR270.23(a)(1) and

Treatment and disposal must be described.

Controlspi@vent wind dispersion of ash and other resi

40CFR270.23(a)(1) and

Controls during and between burns must be described.

Inspection, monitoring, and maintenance plan

40CFR270.23(a)(2)

A schedule should be included.

Ash anesidue management

40CFR270.23(a)(2)

Treatment and disposal must be described.

Copy of standard operating procedures (SOPSs)

40CFR270.23(a)(2)

A2. OB on the Ground Surface Where Unit Incorpo
Part of the Unit

40CFR270.23 and 270.3

Acceptance of this method must be ebgtagedasisase
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Appropriateness of treatment technology 40CFR270.32(b) The applicant must demonstrate that the treatment technology Is protecti

environmental media, in addition to being safe for the waste handler.

Description of OB unit

40CFR270.23(a)

A briefverview must be provided.

Physical characteristics, construction materials,
the unit

40CFR270.23(a)(1)

Engineering drawings of the OB unit

40CFR270.23(a)(2)

To determine design specifitiatiensi@ms] the drawings must indicate how t
the OB unit are marked.

Pad description (if any)

40CFR270.23(a)(2)

Material, dimensions, compatibility with wastes, slope (if any), and perme

Lining material (if any)

40CFR270.23(a)(2)

The grade just below the pad should be able to withstand OB.

Precipitation cover for nonoperational periods

40CFR270.23(a)(2)

Dimensions, construction materials, apptmaditgshysidainethod of covering
must be described.

Measures to minimize subsurface contamination

40CFR270.23(a)(2)

Use of underground liner may be limited because accidental detonations

Prevention of accumulation of precipitation

40CFR270.23(a)(2)

Precipitation can cause releases of ashes or waste or prevent complete {
The type of cover must be indicated.

Inspection, monitorimgyjrsietiance plan

40CFR270.23(a)(2)

A schedule should be included.

Copy of SOPs

40CFR270.23(a)(2)

A3. Open Detonation (OD)

40CFR270.23 and 270.3

Appropriateness of tieatmeitdgy

40CFR270.32(b)

The applicant must demonstrate that the treatment technology is protecti
environmental media, in addition to being safe for the waste handler.

Description of OD Unit

40CFR270.23(a)

Physical characteristics, materials of constructig
of the unit

40CFR270.23(a)(1)

Engineering plan and drawings of the OD unit

40CFR270.23(a)(2)

To determine design specifitiatiensi@ms] the drawings must indicate how t
unit are marked.

Inspection, monitoring, and maintenance plan

40CFR270.23(a)(2)

The schedule should be included.

Ash and residue management

40CFR270.23(a)(2)

Although little or no ash is generated in OD units, provisions should be m
and surface water have not been contaminated (such as soil and surface
areas and depttuatd frequencies).

Ruron and rafi management

40CFR270.23(a)(2)

Devices and equipment (berms, ditches, collection systems), dimensions
properties are not of major concern for OD unitablecagendittiéeor no

Copy of SOP

40CFR270.23(a)(2)

A4. Geologic RepositptEement of containerized hg
waste or bulk nonliquid hazardous waste in geologic

52FR46952(12/10/87)

Description of unit must be included.
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underground salt formations, mines, or caves
A5. Deactivated Missites 52FR46952(12/10/87) | This does not include underground injection wells or other units currently
A6. Certain Thermal Treatmeothénitsan incineratord 56FR720002(2/21/91)
as: and 57FR546952(12/10/
Molten salt pyrolysis 52FR46952(12/10/87) | Description of unit must be included.
Calcination 52FR46952(12/10/87) | Description ofurst be included.
Weair oxidation 52FR46952(12/10/87) | Description of unit must be included.
Microwave destruction 52FR46952(12/10/87) | Description of unit must be included.
Carbon regeneration 56FR720001(2/21/91) |Description of unit must be included.
Sludge dryers 56FR720102(2/21/91) |Sludge dryer refers to any enclosed thermal treatment device used to de
maximum thermal input of 1,;B0érBiaii&its per pound (Btu/lb) sludge trea
weight basis. A description of unit should be included.
Future additions as needed.
A7. Certain Chemical, Physical, and BatoggcalUnits| 52FR46952(12/10/87) | This does not cover treatment in tanks, surface impoundments, and land

of unit should be included.

B. ENVIRONMENTAL PERFORMANCE STANDARDS

B1. Quantity and Physical and Chemical Characteri
Waste and Products of Combustion.

40CFR264.601(a)(1), (b
270.23

Provide chemical properties pertinent to the compounds in wastes and pq
during OB/OD anbehairior in soil, ground water, or surface water.

EPA waste code

40CFR270.23(e)

Amount burned at the unit

40CFR264.601(a)(1) an

This amount indicates the maximum amount of wastes that cewdtemigrate

Waste composition data

40CFR264.601(a)(1) an{

These data should be briefly presented in this section again.

Solubility in water

40CFR264.601(a)(1) an{

Solubility should be provided for each compound.

Mobility in soil

40CFR264.601(a)(1) and

Mobility in soil should be provided for each compound.

Physical state and molecular properties

40CFR264.601(a)(1) an{

Physical state and molecular properties shoedatveqrpoded for

Mobility in ground water

40CFR264.601(a)(1) an{

Mobility in ground water should be provided for each compound.

Sorption properties of waste material relative to envir

40CFR264.601(a)(1) an

Biodegradability, bioconcentration, and biotransformg

40CFR264.601(a)(1) an
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environmental media

Photodegradation rates of waste

40CFR264.601(a)(1) ang

B2. Hydrogeological Characteristics of the Site

40CFR270.23(b), 264.6(
and (b)(3)

Depth to water beneath the unit

40CFR264.601(a)(2) an{
270.23(b)

This information should be obtained from boring logs associated with the
uppermost aquifer.  The source of this information should be referenced

Estimate of net recharge rate

40CFR264.601(a)(2) an{
270.23(b)

Net recharge = (precipitatiofevapatrapspiration + runoff)

Description of uppermost aquifer

40CFR264.601(a)(2) an{
270.23(b)

Description of soil types and depth range of each soll

40CFR264.601(a)(2) ang
270.23(b)

Between the ground surface and the water table.

Topography of the unit area

40CFR264.601(a)(2) ang
270.23(b)

A brief description and maps showing natural surface drainagelbesSors sys
for the area affected by the operation should be provided.

B3. Protection of Ground Water and Subsurface En

40CFR264.601(a) and
270.23(b)(c)

Applicant must conduct an assessment of the potential for a release to g
environment.

Potential for migration through soil, liners, and contai

40CFR264.601(a)(1)

Ground waeality and all possible sources of contami 40CFR264.601(a)(3)

To determine whether a particular contaminant is introduced by the OB/Q
cumulative effect on ground water

Ground water flow and rate

40CFR264.601(a)(4) an{

To determine direction and rate of plume migration in case of ground wat

Proximity to and withdrawal rates of current and pote
users

40CFR264.601(a)(5)

The 1,6fa@t radius of the unit is useful in determining need for and level o
water contamination.

Potential for damaging unsaturated zone

40CFR264.601(b)(8)

Land use patterns in the area

40CFR264.601(a)(6) ang

Potential for deposition or migration of waste constitu
physical structures, and into root zone of food chain g
vegetation

40CFR264.601(a)(7)

Effectseaplosion on geologic units and ground water

40CFR270.23(e), 264.6(
and (b)(2)

Potential impacts on human health

40CFR264.601(a)(8) an

When the uppermost aquifer is used as a drintiskgewakeattupghowd be de
Potency factors by hazardous constituent should be used to determine rid

Potential for damage to flora, fauna, and physical stry
exposure

40CFR264.601(a)(9) an
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SPECIFIC INFORMATION REQUIREMENTS FOR MISCELLANEOUS UNITS (SUBPART X)

Iltem

Authority

CommentsRequirements

Location o
Information
the Applicati

Addresse)
(Y/N)

Technicall
Adequate
(Y/N)

See Attache
Comment
Number

B4. Protection of Surface Water, Wetlands, and Soli

40CFR264.601(D), 270.2
©

Effectiveness and reliability of containing, confgyistgry
and structures in preventing migration

40CFR264.601(b)(2)

Precipitation patterns in the area

40CFR264.601(b)(4)

Proximity of the units to surface waters

40CFR264.601(b)(6)

Water and surface satanpddityls, quality data, and use|

40CFR264.601(b)(7)(8)

If operation does not affect surface waters, this item does not apply. Of

waters (including seasonal uses) should be discussed.

C. AIR QUALITY ASSESSMENTS

C1. Volume and Physical and Chemical Characterid
Waste in the Unit

40CFR270.23(b) and
264.601(c)(1)

Emissions from evaporation or reastionlgrbeessgisated for potential dispg
aerosols, and particulates. The emissions may be determined by direct,
emission factors.  Emission factors for all suspected hazardous air polly
OB/O should be determined.

C2. Effectiveness and Reliability of Systems and St
Reduce or Prevent Emissions

40CFR264.601(c)(2) ang
270.23(d)

Emissions during preburn phase should be zero.

C3. Operating Conditions of the Unit (Case by Casq

40CFR264.601(c)(3)

The followapgrating conditions should be addressed: allowable quantities
operating time frames, ambient air monitoring requirements, acceptable 1
meteorological requirements, and meteorological monitoring.

C4. Atmospheric, Meteorological, and Topographic
of the Unit and Surrounding Areas

40CFR264.601(c)(4)

The mechanisms foraisorglogical data to understand and manage air em
specified.

Frequency of inversions

40CFR264.601(c)(4)

Lake and pond evaporation

40CFR264.601(c)(4)

Annual anéh@dr rainfall data

40CFR264.601(c)(4)

Seasonal temperatures

40CFR264.601(c)(4)

Relative humidity

40CFR264.601(c)(4)

Relative humidity should be considered in terms of possible formation of
combustion products.

Wind rose

40CFR264.601(c)(4)

Restriction should be applied when the direction is not appropriate for rel

C5. Existing Air Quality (Toxic Pollutants) and Othe
Contamination

40CFR264.601(c)(5)

Applicant must determine general ambient air quality conditions prior to r
such data should be generated. ApplicapprovsthamiERidg methods to
data.

C6. Potential Impacts to Human Health and the Eny

40CFR264.601(c)(6)

These impacts should be evaluatdd=tnikatgntieess through modeling or
monitoring of hazardous constituents.

C6a. Screening Assessment

40CFR264.601(c) and 2

Types and quantities of wastes

40CFR264.601(c)(1)

Number of fabricated devices, burn areas, or detonat|

40CFR264.601(c)(3)
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[ll.  SPECIFIC INFORMATION REQUIREMENTS FOR MISCELLANEOUS UNITS (SUBPART X)

Location o See Attache
Information Technicall Comment
the Applicati Addresse| Adequate Number
(Y/N) (Y/N)
Item Authority CommentsRequirements
burn or detonation event and the number of events p
Total amounts of each pollutant emitted petabeenttan{ 40CFR264.601(c)(1) The models and calculations used to determine the emission factors sho

amounts of pollutants emitted per year

Emission factors for all suspected hazardous air pollutants should be det
should be presented in mass of pollutantafmitiéztipebunass.

Duration of release (from a few seconds to a few hou

40CFR264.601(c)(3)

Description of emissions (plume) to the atmosphere

40CFR264.601(c)(1)

Release height

40CFR264.601(c)(1)

For burns and detonations conducted on the ground surface, the release

Temperature

40CFR264.601(c)(1)

Typical values are around 6,700 degrEg$oF aipembeitringletoNation
temperatures are given.

Downwind concentrations of each known or suspectg
constituent emitted, including carcinogenic compoun

40CFR264.601(c)(1)

Air monitoring or @pjB®ed dispersion model camtzesededtion of the mods
function of the geometry of the treatment unit, duration of the release, an
models used by the applicant must be evaluated and approved by EPA.

Compare concentratieristivithtoxic air pollution standd

40CFR264.601(c)(1)

EPA Superfund guidance should be used for assessing the air pathway U

Risk analysis

40CFR264.601(c)(6)

EPA's Risk Assessment Guidance sBopktfoedsed fRCRA Facility Investi
documents.

Urban or rural area

40CFR264.601(c)(6)

Population density

40CFR264.601(c)(6)

The location of the facility in a densely or sparsely pajedatiésbdrea should

Land use in nearby areas

40CFR264.601(c)(6)

Land use should be identified as residential, industrial, agricultural, or oth

Sensitive receptors witilonae69 (km) radius

40CFR264.601(c)(6)

Thiscludes schools or hospitals.

Estimate of number of exposed individuals

40CFR264.601(c)(6)

Estimate should include individuals living and working on the premises.

Calculation of lifetime cancer risk

40CFR264.601(c)(6)

This is a function of downwind concentrations, unit risk value, and exposy

EPA's guidance documents (Superfund and RFI) should be used for the
determine whether a more detailed risk assessment is required.

C6b. Detailed Assessment

40CFR264.601(c)(6)

The following general parameters should be conside

40CFR264.601(c)(6)

EPA approved dispersion model should be use

40CFR264.601(c)(6)

Sufficient meteorological data (3 to 5 yearsystfyutidievasst toeteorologig
conditions are addressed.

Detailed network of receptor points

40CFR264.601(c)(6)

This is necessary to permit the estimation and identification of receptor p
maximuroncentrations.

Detailed estimate of exposed population

40CFR264.601(c)(6)

Permit writers must consult with the regional EPA toxicologist for risk ass

Noninhalation pathways (ingestion and dermal
addressed

40CFR264.601(c)(6)

Appropriate pathway exposure models for direct and indirect exposure sh
EPA toxicologist should be consulted.

Estimate of individual excess lifetime cancer ris

40CFR264.601(c)(6)

This value is the sum of the excess cancer risk due to the inhalation of ai
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[ll.  SPECIFIC INFORMATION REQUIREMENTS FOR MISCELLANEOUS UNITS (SUBPART X)

Location o See Attache
Information Technicall Comment
the Applicati Addresse| Adequate Number
(Y/N) (Y/N)
Item Authority CommentsRequirements
excess risk due to exposure from other paths (ingestion and dermal abso|
C7. Potential Damage to Démestits, Wildlife, Crops|40CFR264.601(c)(7)

Vegetation, and Physical Structures

D. POTENTIAL PATHWAYS OF EXPOSUREEXRDSURENMAGNITUDE

Potential for the public to be exposed to hazardous

40CFR270.23(c)

Amount of time the waste will remain in thaetoiabedod 40CFR270.23(c)

burned

Expected time to complete burning

40CFR270.23(c)

Protection or shelter for personnel during burning or

40CFR270.23(c)

Description of personal protection equipmeimdlBBé&].should be

Meteorological conditions under which burning or det
permitted or restricted

40CFR270.23(c)

Length of time after operation of the unit before reent
burning ground or detonasithovsse is

40CFR270.23(c)

D1. Potential Human and Environmental Receptors

40CFR270.23(c)

Based on current and future land use, ind¢krdingnidditesh@xposaoeptors,
receptors of indirect exposure, such as consumers of fish and agricultural
must be considered.

Locations of receptors relative to the site

40CFR270.23(c)

Sensitive populations

40CFR270.23(c)

Include subpopulations such as children, elderly people, and endangered
risk.

D2. Potential Exposure Pathways

40CFR270.23(c)

Use Risk Asse&andarice for Superfund and RFI.

Release sources, characteristics, quantities, and durg

40CFR270.23(c)

Releases can occur from the waste itself, from contaminated soil and wat
formed in OB/OD.

Release mechanisms

40CFR270.23(c)

Volatilization, fugitive dust, particulate emissions, surface runoff, leaching
mechanisms.

Receiving media

40CFR270.23(c)

Media include air, surface water, grastimerierasdibiota.

Fate and transport in receiving media

40CFR270.23(c)

Fate and transport include physical transport (convection), physical trans
precipitation), chemical transformatiori@attiotolybisjogical transformation
(biodegradation) and accumulation.

Exposure points

40CFR270.23(c)

Any point, bo#iterand-sife, where any of the potential human and environr|
contact the receivingaoesiidegsed an exposure point.

Probable exposure routes

40CFR270.23(c)

Wetting of the burning area

40CFR270.23(c)

If wetting area is required by operating procedures, descriptions of methg
tominimize release of hazardous wastes or constituents should be includg

D3. Potential Magnitude and Nature of Exposure

40CFR270.23(c)

Exposure concentrations

40CFR270.23(c)

Arithmetic average of concentration that is contacted over the exposure g
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SPECIFIC INFORMATION REQUIREMENTS FOR MISCELLANEOUS UNITS (SUBPART X)

Iltem
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CommentsRequirements
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Information
the Applicati

Addresse)
(Y/N)

Technicall
Adequate
(Y/N)

See Attache
Comment
Number

surface water, ground water, soil, sediment, and biota Is sufficient.

Total risk

40CFR264.601 and 270

E. EFFECTIVENESS OF THE TREATMENT

Report demonstrating the effectiveness with supportif 40CFR270.23(d)

F.  ADDITIONAL INFORMATION

F1. Noise Considerations

40CFR264.601 and 270

Protection of human health and the environment primarily related to OD |

Distance of the OB/OD unit, or guleairfnaiitetf building

40CFR265.382

Wind direction

40CFR264.601 and 270

Noise will be carried in the direction of the wind.

Airblast

40CFR264.601 and 270

See 30CFR816.67(b)(69).

Airblast maximum levels

40CFR264.601 and 270

The use of explosives and control of adverse effects are covered by 30C
table of the maximum acceptable levels of decibels (dB). Also see 30C|

Monitoringaoblast effects at several receptors

40CFR264.601 and 270

See 30CFR816.67(b)(69).

Type, sensitivity, and capahitioniadbiasequipme

40CFR264.601 and 270

Procedure

40CFR264.601 and 270

Map showing monitoring receptors

40CFR264.601 and 270

Range of sizes of explosive charges in the mon|

40CFR264.601 and
270.23(e)

Atmospheric conditions during the monitoring

40CFR264.6027a23(€)

Ground vibration

40CFR264.601, 270.23(
30CFR816.67(d)(69)

Three methods of compliance are presented in 30CFR816.67(d)(69) with
ground vibration: (1) nmeeefamicieelocity limits; (2)distdede equation; an
blasting level chart.

Specific maximum ground vibration

40CFR264.601 and 270

Method of determination of ground vibration

40CFR264.60274n23(€)

Manner of placing the waste in the unit

40CFR264.601 and 270

Use of supplemental fuels, type, amount, and nj
them in the waste

40CFR264.601 and 270

Minimuprotective distances

40CFR265.382 and 270

Minimum distances to the property of others are:

Quantity of Explosiv®istance

1. Oto1001lb 670 ft
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[ll.  SPECIFIC INFORMATION REQUIREMENTS FOR MISCELLANEOUS UNITS (SUBPART X)
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Adequate
(Y/N)

See Attache
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2. 10110 1,000 b

1,250 1t

3. 1,001 to 10,0001 30 ft
4. 10,000 to 30,002,260 ft

or other distances as demonstrated to protect human health and the envi

Note: Miscellaneous general guidance documents such as:

Risk Assessment Guidance for Superfund, Volume |, Human Palth Evaluation Manual
RCRA Guidance Manual for Permitting Commercial Explosive Industry Open Burning/Open Detonator Units, 1989

may also be used for guidance purposes only.
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IV. SPECIFIC INFORMATION REQUIREMENTS FOR PROCESS VENTS (SUBPART AA)
Location of See Attach
Information i Technicallf Comment
the Applicatif Addressedq Adequate| Number
(Y/N) (Y/N)
Item Authority Comments on Requirements
SECTION IV

A.  GENERAL DEFINITION OF PROCESS VENT

S

Description of process vent

40CFR264.1030 and 264.10

A process vent is agrydeglepipe or stack that is vented to the atmosphe
through a vaquaducing system, or through a tank.

B. OPERATIONS ASSOCIATED WITH PROCESS VENTS

Applicability operations that manage hazardous wag
concentrations of at least 10 parts per million by wei

40CFR264.1030(b) and 264

Concentrations should be determinehied duerage annually or when
process change

B1l. Distillatiora batch or continuous operation whig
one or more feed stream(s) into two or more exit str:
stream having component concentrations different fi
stream(s)

40CFR264.1030(b) and 264

Adescription of process should be included.

B2. Fractionatiemdistillation operation or method u
separate a mixture of several volatile components o
points in successive stages

40CFR264.1030(b) and 264

A description of process should be included.

B3. ThidilmEvaporatiendistillation operation that ef
heating surface consisting of a large diameter tube t
straight or tapered, horizontal or vertical

40CFR264.1030(b) and 264

Adescription of process should be included.

B4. Solvent Extractionoperation or method of sepal
which a solid or solution contacts a liquid solvent (th
insoluble) to preferentially dissolve and transfer one
into the solvent

40CFR264.1030(b) and 264

Adescription of process should be included.

B5. Air Strippirg desorption operation employed to
or more volatile components from a liquid mixture in
with or without the application of heat to the liquid

40CFR264.1030(b) and 264

A description of processistiodiettbe

B6. Steam Strippmdistillation operation in which vg
of the volatile constituents of a liquid mixture takes ¢
introduction of stream directly into the charge

40CFR264.1030(b) and 264

A description of process should be included.

C. METHODS FOR REDUCING EMISSIONS FROM PROCESS VENTS

C1. Reduce Total Organic Baissioh4 Kilogram Pe
(3 pound per hour) and 2.8 Million Grams Per Year
year), or

40CFR264.1032(a)(1), (c), 3
270.24(b)

Engineering calculations or performance test may be used.

C2. Reduce Total organic EofiS&#mnby Weight with
Use of a Control Device, or

40CFR264.1032(a)(2), (b), 4
270.24(b)
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C3. Reduce Emissions for Various Contitil Dindeely
vent Systems Under the Following Operational Con

40CFR264.1032(a) and (b),
(bj), and 270.24(b)

Closecknt systems are optional devices but must comply with regulati

Control deiriwelving vapor recovery (condense
shall recover at least 95 percent by weight of the org

264.1032(a)(1) and (b)

A less than 95 percent recovery is permissible if the control devices nj
40CFR264.1032(a)(1).

Closed combustion device (a vapor incinerator
heater) shall recover at least 95 percent by weight o

40CFR264.1033(c)

The device must achieve 28sgmondaoesidence time at 760 de@kes CH

A flare shall operate under the following four c
visible emissions, (2) a flame present at all times, (3}
heatinglue, and (4) appropriate exit velocity

40CFR264.1033(d)

Carbon adsorption system shall recover at lea
weight of the organic vapors

40CFR264.1032(a)(2), (b), 3
270.24(b)

D. MONITORING AND INSPECORNRUR DEVIC

ES

Inspection readings are conducted at least daily.
information is provided at least hourly.

40CFR264.1033(f)(l) and (3

D1. ContinuoMonitoring for the Following Control [

40CFR264.1033(f)(2)

Thermal vapor incinerator (one temperature sqg

40CFR264.1033(f)(2)(i)

Sensor must have aceflirpeycef@ at 0.5C, whichever is greater.

Catalytic vapor incinerator (two temperature sg

40CFR264.1033(f)(2)(ii)

Sensors must have aeclipargeft ot 0.5C, whichevgreiater.

Flare (heat sensing device)

40CFR264.1033()(2) i)

- Boiler or process heater with heater input caps
greater than 44 megawatts (recorder which indica
practices)

40CFR264.1033(f)(2)(v)

Condenser (device to measure organic vapors|
sensor)

40CFR264.1033(f)(2)(vi)

Sensor has accuraqyeote@ ot 0.5C, whichever is greater.

Carbon adsorption systemm@asice torganic vay
recorder that verifies predetermined regeneration cy

40CFR264.1033(f)(2)(vii)

D2. Alternate Monitoring of Control Device

40CFR264.1030j@a6(c)

Information should be provided describing measurement of applicablg

D3. Inspection of the Following Control Devices

40CFR264.1033(g) and (h)

Regenerable carbon adsorption system

40CFR264.1033(g)

Carbon replacement schedule must be acceptable.




Checklist for Technical Review of RERAtPanplEation For Subpart X Units

IV. SPECIFIC INFORMATION REQUIREMENTS FOR PROCESS VENTS (SUBPART AA)

Item

Authority

Comments on Requirements

Location of]
Information i
the Applicati

Addresse(
(Y/N)

Technically
Adequate
(Y/N)

See Attach
Comment
Number

Nonregenerable carbon adsorption system

40CFR264.1033(h)

Carbon must be replaced when breakthrough ecobptabtrsmhedsle.

D4. Use of Reference Method 21 for Compliance T

40CFR264.60 and 1034

E. BASIC OPERATIONAL PROPERTASNOFSSISTERTS

No detectable emissions

40CFR264.1033(K)(1)

Emissions must be less than 500 parts per million (ppm) above backg

Monitoring to verify no detectable emissions

40CFR264.1033(k)(2)

The monitoring shall be done: (1) the date the system is subject to thq
(3) other times requested by the regional administrator of the EPA.

F. RECORD KEEPING REQUIREMENTDEVRCESNNROLVENEDYSTEMS

Owner complies with record keeping requirements

40CFR264.1035 and 270.24

Closegbnt systems are optional devimesiyitwaithstegulations if they are

Semiannual report is submitted according to subpar

40CFR264.1036

Closegent systems are optional devices but must comply with regulati

Implementation schedule is provided

40CFR264.1033(a)(2) and 2

A schedule must be provided when facilities carerdtsgstathaacid smohtrg
to comply with 40CFR264 on the date the facilgugemegjer. to the

Performance test plan is provided

40CFR264.1035(b)(3) and 2

A performance test plan must be provided where an owner/operator g
control device other than a thiexcirereémorcatalytic vapor incinerator, flg
process heather, condenser, or carbon adsorption system, and choos|
the organic removal efficiency achieved by the control device.
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V. SPECIFIC INFORMATION REQUIREMENTS FOR EQUIPMENT LEAKS (SUBPART BB)
Location of See Attach
Information i Technicaljl Comment
the Applicati{ Addresse| Adequate] Number
(Y/IN) (Y/N)
Iltem Authority Comments on Requirements
SECTION V

A.  EQUIPMENT LEAKS

Definition of equifrakat

40CFR264.1050

Equipment leaks are associated with operations that manage hazardous was|
at least 10 ppmw. Equipment in a vacuum is excluded from Subpart BB reqg
equipment shall be marked.

B. STANDARDS FOR PUMPS IN LIGHT LIQUID SERVICE

Monthly monitoring for leaks

40CFR264.1052(a)(1)
270.25(d)

Visual inspection for pump seal leakage on a weekl

40CFR264.1052(a)(2)
270.25(d)

Leak detection

40CFR264.1052(b), 26
and 270.25(d)

Leak detected if: (1) A leak detection instrument reads 10,000 ppm or greaj
liquids dripping from the pump seal.

Leak repair as soon as practicable

40CFR264.1052(c), 10
270.25(d)

Repairs arernmabe within 15 calendar days after detection.
conditions specified in 40CFR264.1059.

Repair extensior

Specific exceptions to these standards

40CFR264.1052(d),
(), (), and 270.25(d)

Exceptions to these staddaldsesmfeanical seal systems or no detectable emiss

C. STANDARDS FOR COMPRESSORS

Barrier fluid pressure greater than the compressor {

40CFR264.1053(b)(1)
270.25(d)

Barrier fluid system connecteddyt aydtemcto a contl
device as described in Subpart AA

40CFR264.1053(b)(2)
270.25(d)

No detectable atmospheric emissions of hazardous|

the barrier system

40CFR264.1053(b)(3)

270.25(d)

ES-1




Sensors checked daily or an audible alarm checked

40CFR264.1053(d),(e)
270.25(d)

Leak detection

40CFR264.1053(f) and
270.25(d)

A leak is detected if sensor indicatEsthdakaksyttem or (2) the barrier fluid sy

Leak repair as soon as practicable

40CFR264.1053(g)(1),
264.1059, and 270.25(

Repairs are to be made within 15 calendar days after detection.
conditions specified in 40CFR264.1059.

Repair ext

Specific exceptions to these standards

40CFR264.1053(h), (i),
270.25(d)

Exceptions to these standards are certain closed vent systems or no detectal

D. STANDARDSHRBSSURE RELIEF DEVICES

IN GAS/VAPOR SERVICE

Except during pressure releases, no pressure relief]
detectable emissions.

40CFR264.1054(a) and
270.25(d)

Emissions shall be less than 500 ppm above background levels.

Within 5 calendar days after a pressure release, no|
shall emanate from pressure release device.

40CFR264.1054(b) and
270.25(d)

Emissions shall be &3 pipam above background levels.

Specific exceptions to these standards

40CFR264.1054(c) and
270.25(d)

Exceptions to these standards are certain closed vent systems.

E. STANDARDS FOR SAMPLING CONNECTIN

G SYSTEMS

Sampling connecting system equipp@udingittsgstirse
closedkent system

40CFR264.1033,
264.1055(a),(b), 264.1(
270.25(d)

Each clepatge system oraosagstem shall either: (1) release no detectable a
hazardous waste management process line, (2) release no detectable air em
waste stream, or (3) meet apelisibosadfocontrol devices as found in 40CFR264
40CFR264.1060.

Specific exception to these standards

40CFR264.10(c) and 2

Exceptions to these standards are in situ sampling systems.

F.

STANDARDSORERNNDED VALVES OR LINES

Opeended valve or line

40CFR264.1056(a), (c)
270.25(d)

Each opmrded valve or line shall be equipped with a cap, blind Vlawgehphspal
open end at all times except during operations. A double block and bleed s
operating procedures except when operations require venting the line betwes

Second valve

40CFR264.1056(b) and

270.25(d)

A second valve shall be operated such that the primary valve must be closed
opened.

G.

STANDARDS FOR VALVES IN GAS/VAPOR SERVICE OR IN LIGHT LIQUID SERVICE

Monitoring schedule based on detection of leaks ar{ 40CFR264.1@57(a

A reading of 10,000 ppm denotes a detected leak.

ES-2




schedule

and 270.25(d)

Specifigceptions to the monitoring schedule

40CFR264.1057264.10
264.1062, and 270.25(

Exceptions to the schedule intlndenitnsakdves, no detectable emissidos@mith
valves.

H. STANDARDS FOR PUMRBVEEIN HEAVY LIQUID SERVICE, PRESSURE RELIEF DEVICE IN LIGHT LIQUID OR HEAVY LIQUID 6RBVICE, AND FLANGES AND OTHER

CONNECT

Monitoring

40CFR264.1058(a),
264.1063(b), and 270.2

Monitoring is required within 5 days after a leak is found by sight, sound, smg

Leak detection

40CFR264.1058(b) and
270.25(d)

A leak is detected if a leak detection instrument reads 10,000 ppm or greater

Leak repair as soon as practicable

40CFR264.1058(c), 26
and 270.25(d)

Repairs are to be made within 15adeeddéeadmys The first attempt at repair
later than 5 calendar days after each leak is detected. Repair extensions a
specified in 40CFR264.1059.

l. TESTING

Use ofference method 21 for compliance testing

40CFR264.60 and 264

J.  RECORD KEEPING AND REPORTING REQUIREMENTS

Owner complies with record keeping requirements

40CFR264.1064

Semiannual report

40CFR264.1065

The semiannual report must be submitted according to requirements.

Implementation schedule

40CFR270.25(b)

An implementation schedule must be provided iifished| facldygad isystem and co
device to comply with the provisions of 40CFR264 Subpart BB on the effectiy
subject to the provisions of 40CFR264 and 265.

Performance test plan

40CFR270.25(c)

A test plan must be provided if the owner/operator applies for permission to u
than a thermal vapor incinerator, flare, boiler, process heater, condenser, or
chooses to uskatagb determine the organic removal efficiency achieved by th
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